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IMPORTANT NOTICE 


COPYRIGHT NOTICE 
Copyright © 2017, Spreadtrum Communications, Inc. All rights reserved. 


TRADEMARKS 


Spreadtrum Communications, Inc. and Spreadtrum Communications, Inc.'s products are exclusively 
owned by Spreadtrum Communications, Inc. References to other companies and their products use 
trademarks owned by the respective companies and are for reference purpose only. 

WARRANTY DISCLAIMER 

Spreadtrum Communications, Inc. makes no representations or warranties, either express or implied, 
by or with respect to anything in this document, and shall not be liable for any implied warranties of 
merchantability or fitness for a particular purpose or for any indirect, special or consequential 
damages. 

CONFIDENTIALITY 

The information contained herein (including any attachments) is confidential. The recipient hereby 
acknowledges the confidentiality of this document, and except for the specific purpose, this document 
shall not be disclosed to any third party. 
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1 System Overview 


1.1 General Description 


$C7731E is a highly integrated SoC with application processor, WCN modem and RF ,cellar RF and 
WCDMA/HSPA(+)/GSM/GPRS/EDGE modem. It consists of Quad-core ARM Cortex-A7 core as the 
application processor, which includes a NEON multimedia processing engine, Single-core ARM® 
mali-T820 as 3D graphics accelerator, multi-standard multi-media accelerators and advanced audio 
subsystem. The specially optimized architecture of SC7731E can achieve high performance and low 
power for a lot of applications. Proprietary architectures and algorithms were developed for low power 
ASIC design and power management. Unique techniques are used for noise/offset calibration and 
cancellation. Overall, SC7731E chip set presents a high cost-effective platform for mobile devices. 


1.2 Features 


1.2.1 Platform Features 

MCU subsystem 

° Quad-core ARM® Cortex™ A7 processor, up to 1.3GHz 

. Cortex A7 with 32 KB L1 l-cache and 32 KB L1 D-cache, 512KB L2 cache 

° NEON multimedia processing engine with SIMD ISA support 

. High performance multi-layer AXI bus system and low power APB system 

° Support 32-bit arm and 32-bit Thumb instructions 

° On-chip ROM for laboratory or factory programming and system boot 

e Support boot from Nand, USB, UART, eMMC and SD card 

° Dedicated DMA with 32 logical request channels 

. General purpose RTC timers for task schedule and system timing recording 

° System timer with 1 ms counting scale 

e Bus monitors for MCU system debug or performance analysis 

° JTAG/SWD port for in-circuit emulation 

e Support TrustZone security technology and secure boot 

° Support DVFS technology 

Super Processor subsystem 

. CM4 processor up to 128Mhz 

° On-chip SRAM 

Note: 

. ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 

External memory interface 

e Support Nand flash 

. Support eMMC 5.1 

° Support LPDDR3/LPDDR2, up to 533MHz (LPDDR3), max 2G Byte 
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Peripheral and connectivity interfaces 


. Support tri-SIM/USIM cards, both 1.8V and 3.0V devices 
° Support SDIO 3.0 *1 
e Support USB 2.0 *1 
e Support UART *4 
. Support SPI master/Slave mode *2 
° Support IIS (PCM) *2 for audio codec connection 
. Support 3-column x 3-row keypad 
° Support 12C *3 
. Support GPIO *81 
e Support PWM *2 
1.2.2 Modem Features 
WCDMA/HSDPA/HSUPA baseband 
. Compatible with 3GPP release R7 
° Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
. Release 7 HSDPA, up to 21Mbps(Category 14) 
° Release 7 HSUPA, up to 5.76Mbps(Category 6) 
e Receive Decimation Filters and chip-level Matched Filter. 
° Compensation Filters to offset phase/gain distortions from receive radio frequency circuitries. 
. Real-time acquisition and measurement of WCDMA signals over multiple radio links 
. Individual tracking and demodulation of each WCDMA signal in each radio links 
° Multi-stage Automatic Gain Control 
. DC Offset Compensation 
e Frequency Tracking Control over local oscillator 
: QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 
e De-interleave and removal of the rate-matching per 3GPP specification. 
° Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 
e Discontinuous Receive (DRX) Low Power Controller 
° Real-time Turbo Encoder/Decoder 
° Real-time Convolutional Encoder/Viterbi Decoder 
° Interleave and Rate-matching per 3GPP specification on the uplink 
. User Long Code and Short Code Generation 
° Transmit QPSK Mapping, Spreading and Scrambling 
. Transmit Gain Controls 
. Transmit Pulse-Shaping Filters and Interpolation Filters 
° Hardware KASUMI ciphering engine 
° HSDPA equalization 
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° HSSCCH-less operations 
GSM/GPRS/EDGE baseband 
. Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, and 
PCS1900 recommendations 
e Complete in-phase and quadrature (I/Q) component interface between the Digital Signal 
Processor (DSP) and RF module 
° EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 
° Cryptographic Algorithms: A5/1, A5/2, A5/3, GEA1, GEA2, GEA3 
Multi-mode 
. Support WCDMA/GGE + WCDMA/GGE (DSDS, Dual-SIM Dual-Standby) 
Voice and audio codec 
` Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half rate (HR), and full 
rate (FR) 
. Dial tone generation 
° Voice memo 
. Noise reduction 
° Echo suppression/echo cancellation 
° Digital sidetone generator with programmable gain 
1.2.3 Multimedia Features 
3D Graphics 
. Single core ARM® Mali-T820, up to 600MHz 
° Support OpenGL ES1.1/2.0 /3.1/3.2 3D graphic 
° Support Vulkan 1.0 
e Support OpenCL 1.1/1.2 
. Support DirectX 11 FL9 3 
LCD display 
° Integrated display controller 
. Integrated MIPI DSI, support 
o MIPI DSI 3 data lanes, 1.5Gbps per lane 
o Compliance to MIPI Alliance specification for Display Serial Interface, version 1.2 
o Compliance to MIPI Alliance specification for Display Pixel Interface (DPI-2), version 2.00 
o Compliance to MIPI Alliance specification for Display Bus Interface, version 2.00 
o Compliance to MIPI Alliance specification for Display Command Set, version 1.2 
o Compliance to MIPI Alliance specification for D-PHY, version 1.2 
. Supports panel resolution up to HD+ (1440x720) 
. Support up to 7 layers; 
° Support YUV/RGB data ; 
° Support security accessing on top layer and write back; 
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° Support dynamic ARQoS; 

. Support dithering, RGB888->RGB666, RGB888->RGB565; 

° Support 16-, 18- and 24-bits DPI/eDPI output; 

° Support TE function when in eDPI output 

e Support SPI display, up to QVGA 

Image Sensor Interface 

° Support raw-RGB image sensor sizes up to 8M pixels 

. Integrated MIPI CSI, support 

o MIPI CSI 4 data lanes, up to 1.5Gbps per lane, 4+2 interface 

o Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), version 1.0 
o Compliance to MIPI Alliance specification for D-PHY, version 1.20.00 
Image signal processor 

e Image resolution and frame rate 


[e Preview: 3264x2448, 30 fps 
o Capture: up to 3264x2448, 10 fps 


o Clock frequency is up to 320MHz. 

Video codec 

e H.264 Encoder 

[e Baseline Profile, up to Level 3.1 

[e Up to 720P, 30fps 

e H.264 Decoder 

o Baseline Profile, Main Profile and High Profile, up to Level 4.1 

[e Up to 1080P, 30fps 

o Support H.264 MVC, Stereo high profile & Multi view high profile. 
° Encoding and Decoding simultaneously 


o Support 1920x1080 @30fps H.264 decoding and 1280x720 @30fps H.264 encoding 
Graphic Signal Processor 


° Support input size: 8191x8191 (clip picture); output size: 8191x8191. 
° Support 2 layer alpha z-order(layer0) blending and color key, including 1 layer scaling and 1 
layer(YUV) and background . 
° Support background layer fill depend on RGB register. 
° Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling 
output. 
° Support configurable work mode for scaling and blending. 
. Support dithering RGB888 to RGB565. 
Audio codec 
° Wavetable synthesis up to 64 tones 
° Audio Playback 
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o Support MP3, AAC, AMR, AMR WB, PCM/ADPCM, Ops, MID, Flac, Vorbis, MID, AAC LC, 
HE-AACv1, HE-AACv2 


o Support .mp3, .aac, .m4a, .amr, .wav, .opus, .mid, .flac, .ogg audio playback file format 
. Audio recording 

o Support MP3, AAC, AMR 

[e Support .amr, .3gp, .mp3 audio recording file format 

1.2.4 Connectivity Features 

1.2.4.1 WiFi 

° Single band 2.4GHz,support 802.11b/g/n 

e. Support WIFI and BT TDD operation and signle-antenna with intergrated TR-switch 
e Security: WEP,WPA-TKIP,AES,WPA2,WAPI,WPS2.0,EAP-sim,Hotspot2.0 

e Support 802.11w: secure management frame 

° Support WIFI P2P mode 


1.2.4.2 Bluetooth 


. Support V2.1+EDR 

° Support Bluetooth V4.2 low energy 

e Bluetooth V2.1 and BLE concurrent 

1.2.4.3 FM 

° Support frequency range from 65MHz to 108MHz 

° Support RDS/RBDS 

. Digital stereo modulation/demodulation 

° Stereo mono blending and auto selectivity 

1.2.4.4 GNSS 

. Support GPS L1/BDS B1/GLONASS G1/SBAS 

° Support GPS only , BDS only ,GPS+BDS,GPS+GLONASS 
. Support QZSS/SBAS(WAAS/MSAS/EGNOS/GAGAN) 
. Support max 64 channels 

. -165dBm Tracking sensitivity 

° -147dBm Acquisition sensitivity with cold start 

° TTFF:cold start <30s,hot start<1s 


1.2.5 Package 


. TFBGA 
. Size: 11.0 x 10.2mm 
° Height: 1.2mm 
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. Ball count: 498 
e Ball pitch: 0.40mm 
. Ball size: 0.23mm 


1.3 Chip Architecture 


The following figure shows the chip-level functional block diagram of SC7731E. 


ARM Debug DSP Debug 
CAP TP MIPI LCD 3o Audie & Trace & Trace 
Codec 


[wes] [see] 


BN 


GSM/GPRS/ 
EDGE/WCDMA 


Baseband 
Mali T820 MP1 


WCN/GNSS 
SC7731 E Baseband 


L3 interconnection networks 


Cortex A7 MP4 


CAMERA 


CAMERA L2 Cache 


DTV/SDIO 
device 


DCAM/ 
VSP/ISP/JPG 


SD/T- Flash 
Card 


DispC/ 


GSP L3 RAM ROM 


Cellar RF 
GSM/GPRS/EDGE/ 
WCDMA 


L4 Peripherals 


SIM Card 
SIM Cardi 
NFC 


LP DDR 2/3 


Figure 1- 1 Chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by absorbed 
moisture and temperature. ALL the chips are MSL 3, which had been marked on the label for 
every package. 


PKG Type TFBGA 

Device Name SC7731E 

Body Size 11.0X10.2 mm 
Ball count 498 

Ball Pitch 0.4mm 

Ball Size 0.23mm 

Ball Matrix 27X25 


2.1 Top Marking Definition 


SPREADTRUM" pes 
Version Number 


Serial Number 


SCXXXXXX Mode selection 
XXXXXXXX > Lot 


XXXX YYWW > Production date code 


be Internal code 


Figure 2-1 Top marking definition 
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2.2 BGA Pinout 
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Figure 2-2 BGA pinout 


2.3 Package Outline 


2x 
TOP VIEW 
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NOTE : 
1. CONTROLLING DIMENSION : MILLIMETER. 
Æ, PRIMARY DATUM C AND SEATING PLANE ARE 


DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


Bs DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 

AX THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 


5. SPECIAL CHARACTERISTICS C CLASS: bbb, ddd 


6. REFERANCE DOCUMENT : JEDEC PUBLICATION 95 
DESIGN GUIDE 4.5 


7. PKG BALL DIAMETER IS 0.2340.05 mm BEFORE REFLOW 


Figure 2-3 Package outline 


| A1. 10.1100 |0.1600| 0.2100 | 6.0043 | 0.0063 | 0.0083 
| D [0.80001 1.00001 1.1000| 0.4291 | 0.4.531] 0.4370 | 
[ D] - | ——— Ee ——— | ——— ee -—— | 


|[ Et ]| == 19.6000). ——-— | ——-— [G.3780| ——— | 
[ .& |= JU.4000] === | ==- [00157| === | 
| b  |0.2000|0.2500|0.3000| 0.0079 |0.0098 | 0.0118 | 
TT: ae - - (1500 -— E A =:  — — -j 


Figure 2-4 Package parameters 
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2.4 Reflow Profile 


00.0 120.0 240.0 360.0 
Time (s) 


Figure 2-5 Reflow profile 


Note: 

1) Recommended reflow profile for lead-free solder paste 
° Ramp at 1-2°C per second to 245+/-5°C 
° Dwell at 235°C for 10 seconds 

. Dwell at 217°C for 30~60s 

° Total reflow time is about 220~270 s 

e Cold down ramp < 4°C/s 

2) Recommended solder paste type 

° SnAgCu solder paste 

° Metal contents should be about 88.5% 
3) Recommended parameter for stencil making 

. Metal mask thickness: 5 mils 

° Opening area ratio: 100% 
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3 Pin Information 


3.1 Pin Symbol description 
The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


pe m e 
rm Q7 
P em © 
Digital output with tri-state option 
LN 


Digital bi-directional pin 


Power pin, output for external devices 


Ground pin 


Analog bi-directional pin 


Input with pull-up 


Pin Value OH Output "1" 


Power supply for core, the power source can derive from external 
Power VDDCORE 
DCDCCORE 
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Fe — | Symbol Type Description 


VIO1V8 Power supply for I/O, the power source can derive from VDD18 


VDDMEM Power supply for DDR IO, the power source can derive from DCDCMEM 


Power supply for Digital Camera IO, the power source can derive from 
VDDCAMA or VDDCAMD or VDDCAMIO or VDDCAMMOT 


VSDO Power supply for SDIOO IO, the power source can be from VDD SDIO 


Power supply for EMMC IO, the power source can derive from 
VDDEMMCIO(2723) or VDD1V8(2731) 


VSIMO 


Power supply for SIM card 0/1/2, the power source are 


/VSIM1 
VDDSIMO/VDDSIM1/VDDSIM2. 


/VSIM2 


1.2V supply for GNSS RF 
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DEM AVDD33 IN WiFi/BT 3.3V supply for PA and Tx modulator 


ADI Interface 


Table 3-2 


Pin List 
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L2 ADI D VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,0e=1,0 ADI data 
M4 ADI_SCLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,oe=1,0 ADI synchronous clock 
L5 ADI. SYNC VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=0,oe=1,0 ADI sync signal output 
M5 ANA_INT VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 PMIC interrupt input 
N2 AUD. ADDO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0 Audio ADC data 
M1 AUD_ADSYNC VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0 Audio ADC sync 
N3 AUD_DADO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,0e=1,0 Audio DAC data0 
N4 AUD_DAD1 VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1, oe=0, wpu ie=0,0e=1,0 Audio DAC data1 
M2 AUD_DASYNC VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=0,0e=1,0 Audio DAC sync 
P2 AUD. SCLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=0,0e=1,0 Audio clock output 
R1 CHIP_SLEEP VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 AP sleep control 
N1 CLK 32K VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 32K clock input 
R2 EXT. RST. B VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 s ISSEEIRBUS Active 
M6 PTEST VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 Production test pin 
EMMC Interface 
VEMMCIO 4/9/13/18/ 
AA7 EMMC CLK 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 1 EMMC clock 
39 
VEMMCIO 4/9/13/18/ 
AES EMMC CMD 1.8v,4.7K/20K 50K 22/21/32/ ie=1, oe=0, wpu EMMC command 
39 
VEMMCIO 4/9/13/18/ 
AD3 EMMC_D[0] 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 0 EMMC data 0 
39 
VEMMCIO 4/9/13/18/ 
AD4 EMMC_D[1 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 1 
39 
VEMMCIO 4/9/13/18/ 
AE6 EMMC_D[2 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 2 
39 
VEMMCIO 4/9/13/18/ 
AD2 EMMC D[3 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 3 
39 
VEMMCIO 4/9/13/18/ 
ADS EMMC_D[4 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC data 4 
39 
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VEMMCIO 4/9/13/18/ 
AE3 EMMC D[5 1.8v,4.7K/20K 50K 22/21/32/ ie=0, oe=0, wpdo EMMC data 5 
39 
VEMMCIO 4/9/13/18/ 
AC2 EMMC D[6 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 0 EMMC data 6 
39 
VEMMCIO 4/9/13/18/ 
AC1 EMMC_D[7 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=1, 0 EMMC data 7 
39 
VEMMCIO 4/9/13/18/ 
AC5 EMMC DS 1.8V,4.7K/20K 50K 22/21/32/ ie=1, oe=0, wpdo EMMC data strobe 
39 
VEMMCIO 4/9/13/18/ 
AB2 EMMC_RST 1.8v,4.7K/20K 50K 22/27/32/ ie=0, oe=0, wpdo EMMC hardware reset 
39 
RAW NAND Interface 
VIO_NAND 4/9/13/18/ . 
YA NF CENO 1.8v,4.7K/20K 50K 22/21/32/ ore RAW NAND chip select 0 
39 Wels 
VIO_NAND 4/9/13/18/ à 
ie=1,oe=0,wpu,fun 
AB3 NF_DATA_O 1.8v,4.7K/20K 50K 22/27/32/ di. RAW NAND data 0 
39 E 
VIO NAND 4/9/13/18/ . 
ie=1,oe=0,wpu,fun 
AB4 NF_DATA_1 1.8v,4.7K/20K 50K 22/27/32/ we RAW NAND data 1 
39 7 
VIO_NAND 4/9/13/18/ . 
Y5 NF. DATA 2 1.8v,4.7K/20K 50K 22/21/32/ oo RAW NAND data 2 
39 _sel= 
4/9/13/18/ : 
ie=1,oe=0,wpu,fun . 
AC NF. WEN VIO NAND | 1.8v,4.7K/20K 50K 22/21/32/ Sees RAW NAND write enable 
39 E 


IIS Interface(mux info ref to Dev Matrix,only keep 1 path, another reuse A 


UDIO interface 


>to PMIC) 


ie=1,oe=0,wpdo,fu 


E27 IISOCLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 1=3 2S port 0 bit clock 
n sel- 
ie=1,oe=0,wpdo,fu . 
G24 IISODI VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 1=3 2S port 0 data input 
n sel- 
ie=1,oe=0,wpdo,fu 
F26 IISODO VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 E 2S port 0 data ouput 
n sel- 
ie=1,oe=0,wpdo,fu E: 
E27 IISOLRCK VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 E 2S port 0 Left/Right clock 
n sel- 
Keypad Interface 
E15 KEYIN[O] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu Keypad input 0 
B17 KEYIN[1] VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpu Keypad input 1 
ie=1,oe=0,wpdo,fu . 
C18 KEYIN[2] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ia Keypad input 2 
n_sel= 
D18 KEYOUT[O] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=0,0e=1,0 Keypad output 0 
G15 KEYOUT[1] VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=oe=0,wpdo Keypad output 1 
ie=1,oe=0,wpdo,fu 
B16 KEYOUT[2] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 “3 Keypad output 2 
n sel- 
LCD controller Interface 
ie=1,oe=0,wpdo,fu 
Y24 LCM_RSTN VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 I3 LCD reset output 
n sel- 
ie=1,oe=0,wpdo,fu ! g 
W24 LCM_FMARK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 LCD tearing effect input 


n_sel=3 
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CMOS sensor master clock 


W26 | CMMCLK VCAM 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpdo, tens 
outpu 
U26 CMPDO VCAM 1.8V,4.7K/20K 50K 2/4/6/8 iez1,0e-0,wpdo, CMOS sensor power down 0 
V26 CMPD1 VCAM 1.8V,4.7K/20K 50K 2/4/6/8 iez1,0e-0,wpdo, CMOS sensor power down 1 
U27 CMRST VCAM 1.8V,4.7K/20K 50K 2/4/6/8 iez1,0e-0,wpdo, CMOS sensor reset 
1.8V,1.8K/4.7K/ iez1,0e-0,wpu,fun 
W25 SCLO VCAM 50K 2/4/6/8 I2C port 0 SCL 
20K _sel=3 
1.8V,1.8K/4.7K/ iez1,0e-0,wpu,fun 
V25 SDAO VCAM 50K 2/4/6/8 I2C port 0 SDA 
20K _sel=3 
JTAG 
K4 TCK_ARM VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpdo ARM JTAG test clock input 
K3 TMS ARM VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ARM JTAG test mode select 
Strap Pin 
N4 AUD_DAD1 VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,0 Strap pin 
N3 AUD_DADO VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,0 Strap pin 
L2 ADI_D VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,oe=1,0 Strap pin 
M4 ADI_SCLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 iez1,0e-0,wpu ie=0,oe=1,0 Strap pin 
E24 U1TXD VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,oe=1,0 Strap pin 
RF control 
i ie=1;0e=0,wpdo;f , 
A12 RFCTL[O] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 En RF control pin O 
un sel- 
. ie=1;0e=0,wpdo;f . 
C12 RFCTL[1] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 in RF control pin 1 
un sel- 
. ie=1;0e=0,wpdo;f , 
C15 RFCTL[2] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 i RF control pin 2 
un_sel= 
- ie=1;0e=0,wpdo;f . 
E12 RFCTL[3] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 e RF control pin 3 
un sel- 
ie=1;0e=0,wpdo;f i 
B13 RFCTL[4] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 is RF control pin 4 
un sel- 
ie=1;0e=0,wpdo;f i 
B15 RFCTL[5] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 m RF control pin 5 
un sel- 
ie=1;0e=0,wpdo;f i 
F12 RFCTL[6] VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 I-3 RF control pin 6 
un sel- 
ie=1;0e=0,wpdo;f . 
A14 RFCTL[7] VIO1V8 1.8V,4.7K/20K . | 50K 2/4/6/8 p RF control pin 7 
un sel- 
ie=1;0e=0,wpdo;f . 
D12 RFCTL[8] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 E RF control pin 8 
un sel- 
ie=1;0e=0,wpdo;f . 
B14 RFCTL[9] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 [a RF control pin 9 
un sel- 
ie=1;0e=0,wpdo;f ; 
E13 RFCTL[10] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ia RF control pin 10 
un sel- 
ie=1;0e=0,wpdo;f : 
E14 RFCTL[11] VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 s RF control pin 11 
un sel- 
IIC 
1.8V,1.8K/4.7K/ ie=1,0e=0,wpu,fun 
D15 SCL1 VIO1V8 50K 2/4/6/8 I2C port 1 SCL 
20K _sel=3 
1.8V,1.8K/4.7K/ ie=1,0e=0,wpu,fun 
D14 SDA1 VIO1V8 50K 2/4/6/8 I2C port 1 SDA 
20K _sel=3 
SDIO Interface 
2/4/6/8/10 
1.8V/3.0V,1.8K/ /12/14/16/ iez1,0e-0,wpdo,fu 
J26 SDO CLKO VSDO 50K SDIO port 0 clock 
4.7K/20K 18/20/22/2 n sel-3 
4/26/28/30 
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K25 


SDO CMD 


VSDO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SDIO port 0 CMD 


G27 


SDO D[O] 


VSDO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SDIO port 0 data 0 


G26 


SDO_D[1] 


VSDO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SDIO port 0 data 1 


J23 


SDO D[2] 


VSDO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie21,0e-0,wpdo,fu 
n sel-3 


SDIO port 0 data 2 


H26 


SDO D[3] 


VSDO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SDIO port 0 data 3 


SIM Interface 


T5 


SIMCLKO 


VSIMO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SIM 0 clock 


TA 


SIMDAO 


VSIMO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SIM 0 data line 


UA 


SIMRSTO 


VSIMO 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SIM 0 reset control 


U2 


SIMCLK1 


VSIM1 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SIM 1 clock 


T2 


SIMDA1 


VSIM1 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SIM 1 data line 


T3 


SIMRST1 


VSIM1 


1.8V/3.0V,1.8K/ 
4.7K/20K 


50K 


2/4/6/8/10 
/12/14/16/ 
18/20/22/2 
4/26/28/30 
/32 


ie=1,oe=0,wpdo,fu 
n_sel=3 


SIM 1 reset control 
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2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
V5 SIMCLK2 VSIM2 50K 18/20/22/2 SIM 2 clock 
4.7K/20K n sel-3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu : 
V2 SIMDA2 VSIM2 50K 18/20/22/2 SIM 2 data line 
4.7K/20K n sel-3 
4/26/28/30 
/32 
2/4/6/8/10 
12/14/16, 
1.8V/3.0V,1.8K/ /12/14/16/ ie=1,0e=0,wpdo,fu 
WA SIMRST2 VSIM2 50K 18/20/22/2 SIM 2 reset control 
4.7K/20K n sel-3 
4/26/28/30 
/32 
SPI Interface 
ie=1,oe=0,wpdo,fu 
E16 SPI_HS_CLK VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 1=3 SPI HS clock 
n_sel= 
ie=1,oe=0,wpu,fun : 
D16 SPI HS CSN VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 E SPI HS chip select 
_sel= 
ie=1,0e=0,wpdo,fu . 
D17 SPI HS DI VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 SPI HS data input 
n_sel= 
ie=1,0e=0,wpdo,fu 
H15 SPI_HS_DO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 SPI HS data output 
n_sel= 
UART Interface 
ie=1,oe=0,wpdo,fu 
K1 UOCTS VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 E UART port 0 CTS 
n sel- 
ie=1,oe=0,wpdo,fu 
K2 UORTS VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 l-3 UART port 0 RTS 
n_sel= 
J3 UORXD VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu UART port 0 Rx 
A UOTXD VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=0,0e=1,1 UART port 0 Tx 
E24 U1RXD VIO1V8 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,0e=0,wpu UART port 1 Rx 
E25 U1TXD VIO1V8 1.8V,4.7K/20K . | 50K 2/4/6/8 ie=1,0e=0,wpu ie=0,0e=1,1 UART port 1 Tx 
CTP Interface 
ie=1,oe=0,wpdo,fu g : 
F16 EXTINTO VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 = External interrupt input O 
n sel- 
ie=1,oe=0,wpdo,fu . : 
J13 EXTINT1 VIO1V8 1.8V,4.7K/20K 50K 2/4/6/8 - External interrupt input 1 
n sel- 
ie=1,oe=0,wpu,fun 
H12 SCL2 VIO1V8 1.8V,1.8K/20K 50K 2/4/6/8 l-3 2C port 2 SCL 
_sel= 
ie=1,oe=0,wpu,fun 
G12 SDA2 VIO1V8 1.8V,1.8K/20K 50K 2/4/6/8 l-3 2C port 2 SDA 
_sel= 
LPDDR2/3 Interface 
LPDDR3 command or address 
AD24 EMCA0/EMCA3 VDDMEM 
0/LPDDR2 
LPDDR3 command or address 
AE23 EMCA1/EMCA1 VDDMEM 1/LPDDR2 command or 
address 1 
LPDDR3 command or address 
AD26 EMCA2/EMCA2 VDDMEM 2/LPDDR2 command or 
address 2 
LPDDR3 command or address 
AD25 EMCA3/EMCAO VDDMEM 3/LPDDR2 command or 
address 0 
LPDDR3 command or address 
AC26 EMCA4/EMCA4 VDDMEM 


4/LPDDR2 command or 
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address 4 


LPDDR3 command or address 


AC25 EMCA5/EMCA5 VDDMEM 5/LPDDR2 command or 
address 5 
LPDDR3 command or address 
AB25 EMCA6/EMCA6 VDDMEM 6/LPDDR2 command or 
address 6 
LPDDR3 command or address 
AB27 EMCA7/EMCA8 VDDMEM 7/LPDDR2 command or 
address 8 
LPDDR3 command or address 
AA25 EMCA8/EMCA7 VDDMEM 8/LPDDR2 command or 
address 7 
LPDDR3 command or address 
AA26 EMCA9/EMCA9 VDDMEM 9/LPDDR2 command or 
address 9 
LPDDR3 differential clock 
EMCK_C/EMCLK_ À . . 
Y22 N VDDMEM negative/LPDDR2 differential 
clock negative 
LPDDR3 differential clock 
AA22 EMCK_T/EMCLK_P | VDDMEM positive/LPDDR2 differential 
clock positive 
LPDDR3 clock enable ouput 
Y26 EMCKEO/EMCKEO VDDMEM 0/LPDDR2 clock enable ouput 
0 
EMCSO N/EMCSO LPDDR3 chip select O/LPDDR2 
AC23 VDDMEM i 
N chip select 0 
EMCS1_N/EMCS1 LPDDR3 chip select 1/LPDDR2 
AB23 VDDMEM í 
N chip select 1 
LPDDR3 data mask byte 
AB15 EMDMO/EMDMO VDDMEM 
O/LPDDR2 data mask byte O 
LPDDR3 data mask byte 
AC14 EMDM1/EMDM1 VDDMEM 
1/LPDDR2 data mask byte 1 
LPDDR3 data mask byte 
AC20 EMDM2/EMDM2 VDDMEM 
2/LPDDR2 data mask byte 2 
LPDDR3 data mask byte 
AB11 EMDM3/EMDM3 VDDMEM 
3/LPDDR2 data mask byte 3 
AB19 | EMDQ0/EMDQ1 VDDMEM LPDDR3 data O/LPDDR2 data 1 
AC18 EMDQ1/EMDQ3 VDDMEM LPDDR3 data 1/LPDDR2 data 3 
AD17 | EMDQ2/EMDQO VDDMEM LPDDR3 data 2/LPDDR2 data 0 
AB17 EMDQ3/EMDQ5 VDDMEM LPDDR3 data 3/LPDDR2 data 5 
AE17 EMDQ4/EMDQ2 VDDMEM LPDDR3 data 4/LPDDR2 data 2 
AC16 EMDQ5/EMDQ7 VDDMEM LPDDR3 data 5/LPDDR2 data 7 
AE16 | EMDQ6/EMDQ6 VDDMEM LPDDR3 data 6/LPDDR2 data 6 
AD16 EMDQ7/EMDQ4 VDDMEM LPDDR3 data 7/LPDDR2 data 4 
LPDDR3 data 8/LPDDR2 data 
AD14 EMDQ8/EMDQ10 VDDMEM 10 
AE14 EMDQ9/EMDQ9 VDDMEM LPDDR3 data 9/LPDDR2 data 9 
LPDDR3 data 10/LPDDR2 data 
AE13 EMDQ10/EMDQ8 VDDMEM 8 
EMDQ11/EMDQ1 LPDDR3 data 11/LPDDR2 data 
AD13 VDDMEM 
3 13 
EMDQ12/EMDQ1 LPDDR3 data 12/LPDDR2 data 
AB13 VDDMEM 
1 11 
AC12 | EMDQ13/EMDQ1 | VDDMEM LPDDR3 data 13/LPDDR2 data 
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2 12 
EMDQ14/EMDQ1 LPDDR3 data 14/LPDDR2 data 
AD11 VDDMEM 
4 14 
EMDQ15/EMDQ1 LPDDR3 data 15/LPDDR2 data 
AE11 VDDMEM 
5 15 
EMDQ16/EMDQ1 LPDDR3 data 16/LPDDR2 data 
AD20 VDDMEM 
8 18 
EMDQ17/EMDQ2 LPDDR3 data 17/LPDDR2 data 
AD22 VDDMEM 
0 20 
EMDQ18/EMDQ1 LPDDR3 data 18/LPDDR2 data 
AE22 VDDMEM 
6 16 
EMDQ19/EMDQ2 LPDDR3 data 19/LPDDR2 data 
AE19 VDDMEM 
1 21 
EMDQ20/EMDQ2 LPDDR3 data 20/LPDDR2 data 
AE20 VDDMEM 
3 23 
EMDQ21/EMDQ1 LPDDR3 data 21/LPDDR2 data 
AC22 VDDMEM 
9 19 
EMDQ22/EMDQ2 LPDDR3 data 22/LPDDR2 data 
AD19 VDDMEM 
2 22 
EMDQ23/EMDQ1 LPDDR3 data 23/LPDDR2 data 
AB21 VDDMEM 
7 17 
EMDQ24/EMDQ2 LPDDR3 data 24/LPDDR2 data 
AB9 VDDMEM 
8 28 
EMDQ25/EMDQ2 LPDDR3 data 25/LPDDR2 data 
AE10 VDDMEM 
7 27 
EMDQ26/EMDQ3 LPDDR3 data 26/LPDDR2 data 
AC8 VDDMEM 
1 31 
EMDQ27/EMDQ2 LPDDR3 data 27/LPDDR2 data 
AD10 VDDMEM 
6 26 
EMDQ28/EMDQ2 LPDDR3 data 28/LPDDR2 data 
AC10 VDDMEM 
4 24 
EMDQ29/EMDQ3 LPDDR3 data 29/LPDDR2 data 
AD7 VDDMEM 
0 30 
EMDQ30/EMDQ2 LPDDR3 data 30/LPDDR2 data 
AE8 VDDMEM 
5 25 
EMDQ31/EMDQ2 LPDDR3 data 31/LPDDR2 data 
AD8& VDDMEM 
9 29 
LPDDR3 data strobe 0 
EMDOSO C/EMD differential negative/LPDDR2 
AA17 poe EMS VDDMEM d / i 
SNO data strobe 0 differential 
negative 
LPDDR3 data strobe 0 
EMDOSO T/EMD differential positive/LPDDR2 
Y17 Q50_T/ 2 VDDMEM p . / 3 
SO data strobe 0 differential 
positive 
LPDDR3 data strobe 1 
EMDOS1 C/EMD differential negative/LPDDR2 
W16 a51 c/ = VDDMEM bi / : 
SN1 data strobe 1 differential 
negative 
LPDDR3 data strobe 1 
EMDOS1 T/EMD differential positive/LPDDR2 
W15 Q51.T/ a VDDMEM p : / . 
S1 data strobe 1 differential 
positive 
LPDDR3 data strobe 2 
EMDOS2 C/EMD differential negative/LPDDR2 
AA19 Qs2_c/ Q VDDMEM E / 


SN2 


data strobe 2 differential 
negative 
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LPDDR3 data strobe 2 
differential positive/LPDDR2 


AA20 VDDMEM 
S2 data strobe 2 differential 
positive 
LPDDR3 data strobe 3 
EMDOS3 C/EMD differential negative/LPDDR2 
W13 053 c/ Q VDDMEM »! / . 
SN3 data strobe 3 differential 
negative 
LPDDR3 data strobe 3 
EMDQS3_T/EMD differential positive/LPDDR2 
Y13 Q53_T/EMDQ VDDMEM pos, / . 
S3 data strobe 3 differential 
positive 
AA15 EMVREF VDDMEM LPDDR3/2 reference output 
LPDDR3/2 Impedance 
Y27 EMZQ VDDMEM 


calibration 


CSI Interface 


P21 CSIO_CKP CSIO differential clock positive 
P22 CSIO_CKN CSIO differential clock negative 
CSIO differenctial data O 
M24 CSIO DPO ma 
= positive 
CSIO differenctial data 0 
M25 CSIO DNO á 
= negative 
CSIO differenctial data 1 
L26 CSIO_DP1 Rý 
= positive 
CSIO differenctial data 1 
M26 CSIO_DN1 . 
= negative 
CSIO differenctial data 2 
P26 CSIO_DP2 "n 
= positive 
CSIO differenctial data 2 
R26 CSIO_DN2 . 
= negative 
CSIO differenctial data 3 
P27 CSIO DP3 E 
g positive 
CSIO differenctial data 3 
N27 CSIO_DN3 ; 
= negative 
CSI1 differenctial data 0 
L25 CSI1 DNO ; 
T negative 
CSI1 differenctial data O 
L24 CSI1 DPO 2. 
= positive 
CSI1 differenctial data 1 
N20 CSI1 DP1 2n. 
= positive 
CSI1 differenctial data 1 
N21 CSI1 DN1 . 
2 negative 
K27 CSI1 CKN CSI1 differential clock negative 
L27 CSI1 CKP CSI1 differential clock positive 


DSI Interface 


R22 DSI_CKN DSI differential clock negative 
R21 DSI_CKP DSI differential clock positive 
DSI differenctial data 0 
T25 DSI DNO : 
B negative 
DSI differenctial data O 
U25 DSI DPO a 
T positive 
DSI differenctial data 1 
T27 DSI_DN1 : 
= negative 
DSI differenctial data 1 
T26 DSI_DP1 


positive 
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DSI differenctial data 2 


R26 DSI DN2 : 

= negative 

DSI differenctial data 2 

P26 DSI DP2 m 

= positive 
USB2.0 Interface 
Y1 USB_DM USB data negative 
Y2 USB_DP USB data positive 
AA2 USB_REXT USB2.0 calibration pin 


RF RX Interface 


WCDMA HB RX Differential 


A3 RX_W_H1P > 
T input (+) Port 1 
WCDMA HB RX Differential 
B3 RX_W_H1N input (-) Port 1/ WCDMA HB 
RX Single input Port 1 
WCDMA HB RX Differential 
A5 RX W H2P A 
a input (+) Port 2 
WCDMA HB RX Differential 
A6 RX_W_H2N input (-) Port 2 / WCDMA HB 
RX Single input Port 2 
WCDMA LB RX Differential 
B4 RX_W_L1P , 
TT input (+) Port 1 
WCDMA LB RX Differential 
B5 RX W. L1N input (-) Port 1 / WCDMA LB 
RX Single input Port 1 
WCDMA LB RX Differential 
B6 RX W L2P i 
T A, input (+) Port 2 
WCDMA LB RX Differential 
B7 RX_W_L2N input (-) Port 2 / WCDMA LB 
RX Single input Port 2 
GSM LB RX Differential input 
D2 RX_GSM_LP 
= E (*) Port 
GSM LB RX Differential input (- 
D1 RX_GSM_LN 
= = ) Port 
GSM HB RX Differential input 
C2 RX GSM HP 
-= = (+) Port 
GSM HB RX Differential input 
B2 RX_GSM_HN 


(-) Port 


RF TX Interface 


C8 TX_GSM_L GSM LB TX Port 

C9 TX GSM H GSM HB TX Port 

B10 TX W L1 WCDMA LB TX Port 1 
A9 TX W L2 WCDMA LB TX Port 2 
B9 TX W H1 WCDMA HB TX Port 1 
B11 TX W H2 WCDMA HB TX Port 2 
RF Power Detect Interface 

C11 PDET Power detector 

D10 PDET GND Power detector Ground 
RF APC Interface 

D11 GSM VRAMP GSM PA RAMP Signal 
E10 W APT WCDMA PA APC Signal 
WCN Interface 

A20 FM LANT FM RX input Port 

C20 FM SANT FM RX input Port 
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B19 GNSS RF IN GNSS Input Port 
A22 RF_ISM_P WiFi Port 
A17 | GPS LNA EN GPS LNA Enable 


IPD Interface 


A23 DIP WF OUT Diplexer WIFI port 
A25 DIP GPS OUT Diplexer GPS port 
B26 DIP. ANT IN Diplexer Antana input port 


System Interface 


F23 OSC 26M WCN clock test point 

G2 XTAL1 Crystal port 1 

G1 XTAL2 Crystal port 2 

G3 TSEN VREFP TSX Power 

G4 TSEN_IN TSX ADC IN 

H4 TSEN_VREFN TSX Ground 

J2 CLK32K DCXO 32K clock output to PMIC 
J7 CLK26M AUX1 26M clock output 1 

J5 CLK26M AUX2 26M clock output 2 

K6 CLK26M PMIC 26M clock output to PMIC 
T12 THM IEXT Thermal test point 


System Power Input 


WCN 1.2V analog power 
A18 AVDD1V2 GNSS supply 

WCN 1.2V analog power 
B18 AVDD1V2 FM supply 

AVDD1V2 TRX IS WCN 1.2V analog power 

D26 M supply 

WCN 1.2V analog power 
D27 AVDD1V2_AFE1 supply 

DCXO circuit 1.8V analog 
H2 AVDD1V8_DCXO power supply 

RF Tranceiver 1.8V analog 
E9 AVDD1V8 RF power supply 

RF Tranceiver 1.8V analog 
F1 AVDD1V8_CLK power supply 

RF Tranceiver 1.8V analog 
F2 AVDD1V8_RX power supply 

RF Tranceiver 1.8V analog 
F3 AVDD1V8_LNA power supply 

RF Tranceiver 1.8V analog 
F9 AVDD1V8 TXRF power supply 
T13 AVDD1V8 BB PLL 1.8V analog power supply 

EFUSE 1.8V analog power 
H16 AVDD1V8_EFUSE supply 

CSI & DSI 1.8V analog power 
R23 AVDD1V8_MIPI supply 
w3 AVDD1V8_USB USB 1.8V power supply 
AA1 AVDD3V3 USB USB 3.3V power supply 
A21 AVDD3V3 PA WCN PA 3.3V power supply 
F14 VDDCORE Power supply for core 
F15 VDDCORE Power supply for core 
G14 VDDCORE Power supply for core 
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J14 VDDCORE Power supply for core 

J15 VDDCORE Power supply for core 

K19 VDDCORE Power supply for core 

K20 VDDCORE Power supply for core 

K21 VDDCORE Power supply for core 

L19 VDDCORE Power supply for core 

L20 VDDCORE Power supply for core 

L21 VDDCORE Power supply for core 

L7 VDDCORE Power supply for core 

N6 VDDCORE Power supply for core 

PS VDDCORE Power supply for core 

P6 VDDCORE Power supply for core 

P7 VDDCORE Power supply for core 

R6 VDDCORE Power supply for core 

R7 VDDCORE Power supply for core 

T14 VDDCORE Power supply for core 

T15 VDDCORE Power supply for core 

T16 VDDCORE Power supply for core 

T17 VDDCORE Power supply for core 

T19 VDDCORE Power supply for core 

TZ VDDCORE Power supply for core 

T8 VDDCORE Power supply for core 

U12 VDDCORE Power supply for core 

U13 VDDCORE Power supply for core 

U19 VDDCORE Power supply for core 

U21 VDDCORE Power supply for core 

U7 VDDCORE Power supply for core 

U8 VDDCORE Power supply for core 

V10 VDDCORE Power supply for core 

V11 VDDCORE Power supply for core 

V12 VDDCORE Power supply for core 

V22 VDDCORE Power supply for core 

w10 VDDCORE Power supply for core 

W11 VDDCORE Power supply for core 

w9 VDDCORE Power supply for core 

Y9 VDDCORE Power supply for core 

R8 VDDCORE FB N Differential feedback negative 

nmn of CORE power 
R9 VDDCORE FB Differential feedback positive 
7 of CORE power 

U14 VDDMEM Power supply for LPDDR3/2 IO 
U15 VDDMEM Power supply for LPDDR3/2 IO 
U17 VDDMEM Power supply for LPDDR3/2 IO 
V17 VDDMEM Power supply for LPDDR3/2 IO 
V19 VDDMEM Power supply for LPDDR3/2 IO 
V20 VDDMEM Power supply for LPDDR3/2 IO 
V21 VDDMEM Power supply for LPDDR3/2 IO 
W27 VCAM Power supply for Digital 
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Camera IO 
Y7 VEMMCIO Power supply for EMMC IO 
Power supply for RAW NAND 
W6 VIO_NAND IO 
A15 VIO1V8 Power supply for digital IO 
G25 VIO1V8 Power supply for digital IO 
M8 VIO1V8 Power supply for digital IO 
123 VIO1V8 Power supply for digital IO 
U3 VIO1V8 Power supply for digital IO 
H27 VSDO Power supply for SDIOO IO 
T1 VSIMO Power supply for SIM card 0 
V1 VSIM1 Power supply for SIM card 1 
w2 ag Power supply for SIM card 2 
Ground 
Analog groupd of RF 
A11 AVSS RF Tranceiver 
Analog groupd of RF 
A8 AVSS RF Tranceiver 
Analog groupd of RF 
B8 AVSS RF Tranceiver 
Analog groupd of RF 
C10 AVSS RF Tranceiver 
Analog groupd of RF 
c3 AVSS RF Tranceiver 
Analog groupd of RF 
C4 AVSS RF Tranceiver 
Analog groupd of RF 
C5 AVSS RF Tranceiver 
Analog groupd of RF 
C6 AVSS RF Tranceiver 
Analog groupd of RF 
C7 AVSS RF Tranceiver 
Analog groupd of RF 
D7 AVSS RF Tranceiver 
Analog groupd of RF 
D8 AVSS RF Tranceiver 
Analog groupd of RF 
D9 AVSS RF Tranceiver 
Analog groupd of RF 
E11 AVSS_RF Tranceiver 
Analog groupd of RF 
E2 AVSS_RF Tranceiver 
Analog groupd of RF 
E4 AVSS_RF Tranceiver 
Analog groupd of RF 
E5 AVSS_RF Tranceiver 
Analog groupd of RF 
E6 AVSS_RF Tranceiver 
Analog groupd of RF 
F5 AVSS_RF Tranceiver 
Analog groupd of RF 
F6 AVSS_RF Tranceiver 
Analog groupd of RF 
G10 AVSS_RF Tranceiver 
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Analog groupd of RF 


G11 AVSS RF Tranceiver 

Analog groupd of RF 
G5 AVSS RF Tranceiver 

Analog groupd of RF 
G6 AVSS RF Tranceiver 

Analog groupd of RF 
G7 AVSS RF Tranceiver 

Analog groupd of RF 
G8 AVSS RF Tranceiver 

Analog groupd of RF 
G9 AVSS RF Tranceiver 

Analog groupd of RF 
H10 AVSS RF Tranceiver 

Analog groupd of RF 
H11 AVSS RF Tranceiver 

Analog groupd of RF 
H5 AVSS RF Tranceiver 

Analog groupd of RF 
H6 AVSS RF Tranceiver 

Analog groupd of RF 
H7 AVSS RF Tranceiver 

Analog groupd of RF 
H8 AVSS RF Tranceiver 

Analog groupd of RF 
H9 AVSS RF Tranceiver 

Analog groupd of RF 
J10 AVSS RF Tranceiver 

Analog groupd of RF 
J11 AVSS RF Tranceiver 

Analog groupd of RF 
J4 AVSS_RF Tranceiver 

Analog groupd of RF 
J6 AVSS_RF Tranceiver 

Analog groupd of RF 
J8 AVSS_RF Tranceiver 

Analog groupd of RF 
J9 AVSS_RF Tranceiver 

Analog groupd of RF 
K5 AVSS_RF Tranceiver 

Analog groupd of RF 
K7 AVSS_RF Tranceiver 
B20 AVSS_FM Analog groupd of FM 
A24 AVSS_WCN Analog groupd of WCN 
B21 AVSS_WCN Analog groupd of WCN 
B22 AVSS_WCN Analog groupd of WCN 
B23 AVSS_WCN Analog groupd of WCN 
B24 AVSS_WCN Analog groupd of WCN 
C21 AVSS_WCN Analog groupd of WCN 
C22 AVSS_WCN Analog groupd of WCN 
C24 AVSS_WCN Analog groupd of WCN 
C25 AVSS WCN Analog groupd of WCN 
C26 AVSS WCN Analog groupd of WCN 
D20 AVSS WCN Analog groupd of WCN 
D21 AVSS WCN Analog groupd of WCN 
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D23 AVSS WCN Analog groupd of WCN 

D24 AVSS WCN Analog groupd of WCN 

D25 AVSS WCN Analog groupd of WCN 

E18 AVSS WCN Analog groupd of WCN 

E19 AVSS WCN Analog groupd of WCN 

E20 AVSS WCN Analog groupd of WCN 

E21 AVSS_WCN Analog groupd of WCN 

E22 AVSS_WCN Analog groupd of WCN 

F17 AVSS_WCN Analog groupd of WCN 

F18 AVSS_WCN Analog groupd of WCN 

F19 AVSS_WCN Analog groupd of WCN 

F21 AVSS_WCN Analog groupd of WCN 

G17 AVSS_WCN Analog groupd of WCN 

G18 AVSS_WCN Analog groupd of WCN 

G19 AVSS_WCN Analog groupd of WCN 

G20 AVSS_WCN Analog groupd of WCN 

G21 AVSS_WCN Analog groupd of WCN 

H18 AVSS_WCN Analog groupd of WCN 

H19 AVSS_WCN Analog groupd of WCN 

H20 AVSS_WCN Analog groupd of WCN 

H21 AVSS_WCN Analog groupd of WCN 

K26 AVSS_MIPI Analog groupd of CSI & DSI 

N26 AVSS_MIPI Analog groupd of CSI & DSI 

P20 AVSS_MIPI Analog groupd of CSI & DSI 

U24 AVSS_MIPI Analog groupd of CSI & DSI 

T11 AVSS BB Analog groupd of PLL 

AA10 | VSS Digital Ground 

AA13 | VSS Digital Ground 

AA14 | VSS Digital Ground 

AA24 | VSS Digital Ground 

AA3 VSS Digital Ground 

AB10 | VSS Digital Ground 

AB12 | VSS Digital Ground 

AB14 | VSS Digital Ground 

AB16 | VSS Digital Ground 

AB18 | VSS Digital Ground 

AB20 | VSS Digital Ground 

AB22 | VSS Digital Ground 

AB26 | VSS Digital Ground 

AB6 VSS Digital Ground 

AB8 VSS Digital Ground 

AC11 | VSS Digital Ground 

AC17 | VSS Digital Ground 

AC19 | VSS Digital Ground 

AD12 | VSS Digital Ground 

AD15 | VSS Digital Ground 

AD18 | VSS Digital Ground 
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AD21 | VSS Digital Ground 
AD23 | VSS Digital Ground 
AD6 VSS Digital Ground 
AD9 VSS Digital Ground 
AE25 VSS Digital Ground 
G13 VSS Digital Ground 
G16 VSS Digital Ground 
H17 VSS Digital Ground 
H23 VSS Digital Ground 
H24 VSS Digital Ground 
J12 VSS Digital Ground 
J16 VSS Digital Ground 
J17 VSS Digital Ground 
J18 VSS Digital Ground 
J19 VSS Digital Ground 
J20 VSS Digital Ground 
J21 VSS Digital Ground 
K10 VSS Digital Ground 
K11 VSS Digital Ground 
K12 VSS Digital Ground 
K13 VSS Digital Ground 
K14 VSS Digital Ground 
K15 VSS Digital Ground 
K16 VSS Digital Ground 
K17 VSS Digital Ground 
K18 VSS Digital Ground 
K8 VSS Digital Ground 
K9 VSS Digital Ground 
L10 VSS Digital Ground 
L12 VSS Digital Ground 
L14 VSS Digital Ground 
L16 VSS Digital Ground 
L18 VSS Digital Ground 
L8 VSS Digital Ground 
L9 VSS Digital Ground 
M11 VSS Digital Ground 
M13 VSS Digital Ground 
M15 VSS Digital Ground 
M17 VSS Digital Ground 
M19 VSS Digital Ground 
M20 VSS Digital Ground 
M21 VSS Digital Ground 
M6 VSS Digital Ground 
M9 VSS Digital Ground 
N10 VSS Digital Ground 
N12 VSS Digital Ground 
N14 VSS Digital Ground 
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N16 VSS Digital Ground 
N18 VSS Digital Ground 
N19 VSS Digital Ground 
N7 VSS Digital Ground 
N8 VSS Digital Ground 
N9 VSS Digital Ground 
P10 VSS Digital Ground 
P11 VSS Digital Ground 
P13 VSS Digital Ground 
P15 VSS Digital Ground 
P17 VSS Digital Ground 
P19 VSS Digital Ground 
P8 VSS Digital Ground 
P9 VSS Digital Ground 
R10 VSS Digital Ground 
R11 VSS Digital Ground 
R12 VSS Digital Ground 
R13 VSS Digital Ground 
R14 VSS Digital Ground 
R15 VSS Digital Ground 
R16 VSS Digital Ground 
R17 VSS Digital Ground 
R18 VSS Digital Ground 
R19 VSS Digital Ground 
R20 VSS Digital Ground 
RA VSS Digital Ground 
R5 VSS Digital Ground 
T10 VSS Digital Ground 
T20 VSS Digital Ground 
U10 VSS Digital Ground 
U11 VSS Digital Ground 
V7 VSS Digital Ground 
W14 VSS Digital Ground 
W17 VSS Digital Ground 
W18 VSS Digital Ground 
W19 VSS Digital Ground 
W21 VSS Digital Ground 
Y12 VSS Digital Ground 
Y16 VSS Digital Ground 
Y6 VSS Digital Ground 
NC 

A1 NC Not Connect 
A2 NC Not Connect 
B1 NC Not Connect 
AD1 NC Not Connect 
AE1 NC Not Connect 
AE2 NC Not Connect 
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3.3.1 Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as providing 
enough flexibililty. Multiple signals are connected to a 


Multiplexer that connects to the same I/O pin. 


A26 NC Not Connect 

A27 NC Not Connect 

B27 NC Not Connect 

AE26 NC Not Connect 

AD27 NC Not Connect 

AE27 NC Not Connect 
3.3 Pin Description 


Table 3-3 Pin Multiplexed Functions 
Net Name FunctionO Type | Function1 Type Function2 Type | Function3 | Type 
UOTXD UOTXD o DBG_BUS14(G0) o GPIOO 1/0/T 
UORXD UORXD l EXT_XTL_ENO PPS(GO) O GPIO1 l/O/T 
UOCTS UOCTS l EXTINT9 BUA_TF_DET l GPIO2 1/0/T 
UORTS UORTS O EXTINT10 BAT_DET l GPIO3 1/0/T 
TCK_ARM TCK_ARM l EXTINT14 BUA_SIM1_DET l GPIO4 l/O/T 
TMS ARM TMS ARM 1/0 EXTINT15 BUA_SIM2_DET l GPIO5 1/0/T 
PTEST PTEST l 
ANA_INT ANA_INT l 
EXT_RST_B EXT_RST_B l 
CHIP_SLEEP CHIP_SLEEP [9 
CLK 32K CLK 32K 
AUD. SCLK AUD. SCLK o IIS2CLK 1/0/T 
AUD_ADDO AUD_ADDO l IIS2DI i 
AUD_ADSYNC AUD_ADSYNC l 
AUD_DAD1 AUD_DAD1 O 
AUD_DADO AUD_DADO [9 IIS2DO O/T 
AUD. DASYNC AUD. DASYNC [9 IIS2LRCK 1/0/T 
ADI_D ADI_D 1/0 
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ADI. SYNC ADI SYNC (0) 

ADI_SCLK ADI_SCLK [6] 

SIMDAO SIMDAO l/O/T GPIO6 l/O/T 
SIMCLKO SIMCLKO [9] GPIO7 /O/T 
SIMRSTO SIMRSTO Oo GPIO8 /O/T 
SIMDA1 SIMDA1 l/O/T GPIO9 l/O/T 
SIMRST1 SIMRST1 [9] GPIO10 /O/T 
SIMCLK1 SIMCLK1 Oo GPIO11 /O/T 
SIMCLK2 SIMCLK2 Oo U2TXD [9] CM4_GPIO3 /O/T GPIO12 /O/T 
SIMDA2 SIMDA2 /O/T U2RXD CM4_GPIO4 /O/T GPIO13 /O/T 
SIMRST2 SIMRST2 [9] CLK AUXO [9] PROBE CLK [9] GPIO14 /O/T 
NF DATA 2 NF DATA 2 O NF DATA 2 T /O/T GPIO15 l/O/T 
NF DATA 1 NF DATA 1 O NF DATA 1 T /o/T GPIO16 l/O/T 
NF DATA 0 NF DATA 0 O NF DATA 0 T /o/T GPIO17 l/O/T 
NF WEN NF WEN [9] NF WEN T /O/T GPIO18 /O/T 
NF CENO NF CENO Oo NF CENO T /O/T GPIO19 /O/T 
EMMC DIO EMMC DO I/O/T | NF. WPN /0/T GPIO20 l/O/T 
EMMC D[1 EMMC D1 /o/T | NF. Das /0/T GPIO21 l/O/T 
EMMC D[2 EMMC D2 O/T | NF. DATA 6 /O/T GPIO22 l/O/T 
EMMC_D[3 EMMC_D3 O/T | NF DATA 7 /0/T GPIO23 l/O/T 
EMMC DI[4 EMMC D4 l/O/T | NF DATA. 5 /0/T GPIO24 l/O/T 
EMMC DÍ[5 EMMC D5 /O/T | NF DATA 4 /0/T GPIO25 l/O/T 
EMMC _D[6 EMMC_D6 /o/T | NF CLE /0/T GPIO26 l/O/T 
EMMC D[7 EMMC D7 /O/T | NF ALE /0/T GPIO27 l/O/T 
EMMC CLK EMMC CLK I/O/T | NF RET /0/T GPIO28 l/O/T 
EMMC DS EMMC DS l NF_DATA_3 /O/T GPIO29 /O/T 
EMMC CMD EMMC CMD l/O/T | NF RBN /0/T GPIO30 l/O/T 
EMMC RST EMMC RST Oo NF CEN1 /O/T GPIO31 /O/T 
LCM RSTN LCM  RSTN [9] GPIO32 /O/T 
DSI TE DSI TE | GPIO33 /O/T 
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SCLO SCLO /O/T TMS RF DBG BUS10(G1) [9] GPIO34 /O/T 
SDAO SDAO /O/T TRST RF DBG BUS11(G1) [9] GPIO35 /O/T 
CMMCLKO CMMCLKO [9] CLK AUX1 [9] DBG BUS6(G1) [9] GPIO36 /O/T 
CMRSTO CMRSTO [9] TDO RF O/T DBG BUS7(G1) [9] GPIO37 /O/T 
CMPDO CMPDO Oo TDI. RF DBG_BUS8(G1) [9] GPIO38 /O/T 
CMPD1 CMPD1 Oo TCK RF DBG BUS9(G1) [9] GPIO39 /O/T 
SDO CLKO SDO CLKO O/T PLL LOCK [9] DBG BUS5(G1) O GPIO40 /O/T 
SDO CMD SDO CMD /O/T DTCK TWG DBG BUS2(G1) [9] GPIO41 /O/T 
SDO D[O] SDO DO /O/T DTMS TWG DBG BUS3(G1) (6) GPIO42 /O/T 
SDO D[1] SDO D1 /O/T DRTCK TWG (0) DBG_BUS4(G1) [9] GPIO43 /O/T 
SDO D[2] SDO D2 /O/T DTDI TWG DBG_BUS1(G1) [9] GPIO44 /O/T 
SDO D[3] SDO D3 /O/T DTDO TWG O/T DBG BUSO(G1) [9] GPIO45 /O/T 
IISOCLK IISOCLK /O/T U3CTS SPIO CLK /O/T GPIO46 /O/T 
IISOLRCK IISOLRCK 1/0/T U3RTS [9] SPIO CSN /O/T GPIO47 /O/T 
IISODI IISODI l U3TXD [9] SPIO DI /O/T GPIO48 /O/T 
IISODO IISODO O/T U3RXD SPIO DO /O/T GPIO49 /O/T 
U1RXD U1RXD I EXT_XTL_EN1 PPS(G1) [9] GPIO50 /O/T 
U1TXD U1TXD [9] CM4_GPIO1 /O/T DBG BUS15(GO) [9] GPIO51 /O/T 
KEYIN[O] KEYINO I EXTINT2 DBG_BUS10(GO) [9] GPIO52 /O/T 
KEYIN[1] KEYIN1 I EXTINT3 DBG BUS11(GO) [9] GPIO53 /O/T 
KEYIN[2] KEYIN2 l EXTINT4 SE_GPIO2 /O/T GPIO54 /O/T 
KEYOUTI[O] KEYOUTO O/T EXTINT11 SE GPIO1 UO/T | GPIO55 l/O/T 
KEYOUT[1] KEYOUT1 O/T EXTINT12 CM4_GPIO6 /O/T GPIO56 /O/T 
KEYOUT[2] KEYOUT2 O/T PWMB(GO) o CM4_GPIO7 Vo/t | GPIO57 l/O/T 
LNA EN LNA EN [9] EXTINT5 CM4_GPIOO /O/T GPIO58 1/0/T 
SPI HS. DO SPI HS DO I/O/T | SE_GPIO3 /o/T DBG BUS13(G1) O GPIO59 l/O/T 
SPI HS DI SPI HS DI l SE_GPIO4 /O/T DBG_BUS14(G1) O GPIO60 l/O/T 
SPI HS CLK SPI HS CLK /O/T | CM4 GPIO2 /o/T DBG BUS15(G1) O GPIO61 1/0/T 
SPI_HS_CSN SPI_HS_CSN /o/T | CM4 GPIOS /o/T DBG BUS12(G1) O GPIO62 l/O/T 
EXTINT1 EXTINT1 | GPIO63 /O/T 
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EXTINTO EXTINTO l WDRST o SE GPIOO I/O/T GPIO64 l/O/T 
SCL2 SCL2 l/O/T GPIO65 l/O/T 
SDA2 SDA2 l/O/T GPIO66 l/O/T 
SCL1 SCL1 /O/T DBG BUS12(GO) oO GPIO67 l/O/T 
SDA1 SDA1 /O/T DBG BUS13(GO0) oO GPIO68 /O/T 
RFCTL[11] RFCTL11 [6] EXTINT13 PWMB(G1) oO GPIO69 l/O/T 
RFCTL[10] RFCTL10 oO EXTINT8 PWMA oO GPIO70 1/0/T 
RFCTL[9] RFCTL9 [6] EXTINT7 DBG BUS9(GO) [9] GPIO71 l/O/T 
RFCTL[8] RFCTL8 [6] EXTINT6 DBG BUSS(GO) oO GPIO72 /O/T 
RFCTL[7] RFCTL7 O DBG BUS7(GO) Oo GPIO73 /O/T 
RFCTL[6] RFCTL6 oO DBG BUS6(GO) oO GPIO74 /O/T 
RFCTL[5] RFCTL5 oO DBG BUS5(GO) [9] GPIO75 l/O/T 
RFCTL[4] RFCTL4 [9] DBG BUSA(GO) oO GPIO76 l/O/T 
RFCTL[3] RFCTL3 oO DBG BUS3(GO) oO GPIO77 /O/T 
RFCTL[2] RFCTL2 oO DBG BUS2(GO) [9] GPIO78 /O/T 
RFCTL[1] RFCTL1 oO DBG BUS1(GO) oO GPIO79 1/0/T 
RFCTL[O] RFCTLO oO DBG BUSO(GO) oO GPIO80 /O/T 
3.3.2 Pin status and GPIOs 
AtReset AfterReset 
PIN NO | Ball Name GPIO ee 
H/L/Hiz | Pin State H/L/Hiz Pin State Domain 
J1 UOTXD GPIOO L INPUT(WPD) H OUTPUT VIO1V8 
J3 UORXD GPIO1 L INPUT(WPD) H INPUT(WPU) VIO1V8 
K1 UOCTS GPIO2 L INPUT(WPD) L INPUT(WPD) VIO1V8 
K2 UORTS GPIO3 L INPUT(WPD) L INPUT(WPD) VIO1V8 
K4 TCK_ARM GPIO4 L INPUT(WPD) L INPUT(WPD) VIO1V8 
K3 TMS ARM GPIOS L INPUT(WPD) H INPUT(WPU) VIO1V8 
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M6 PTEST INPUT(WPD) INPUT(WPD) | VIO1V8 
M5 ANA INT INPUT(WPD) INPUT(WPD) | VIO1V8 
R2 EXT. RST B INPUT(WPD) INPUT(WPD) | VIO1V8 
R1 CHIP_SLEEP INPUT(WPU) OUTPUT VIO1V8 
N1 CLK 32K INPUT(WPU) INPUT(WPU) | VIO1V8 
P2 AU D_SCLK INPUT(WPD) OUTPUT VIO1V8 
N2 AUD. ADDO INPUT(WPD) INPUT(WPD) | VIO1V8 
M1 AUD. ADSYNC INPUT(WPD) INPUT(WPD) | VIO1V8 
N4 AU D_DAD1 INPUT(WPU) OUTPUT VIO1V8 
N3 AU D. DADO INPUT(WPU) OUTPUT VIO1V8 
M2 AU D. DASYNC INPUT(WPD) OUTPUT VIO1V8 
L2 ADI D INPUT(WPU) OUTPUT VIO1V8 
L5 ADI SYNC INPUT(WPD) OUTPUT VIO1V8 
M4 ADI_SCLK INPUT(WPU) OUTPUT VIO1V8 
T4 SIMDAO GPIO6 INPUT(WPD) INPUT(WPD) | VSIMO 
T5 SIMCLKO GPIO7 INPUT(WPD) INPUT(WPD) | VSIMO 
UA SIMRSTO GPIO8 INPUT(WPD) INPUT(WPD) | VSIMO 
T2 SIMDA1 GPIO9 INPUT(WPD) INPUT(WPD) | VSIM1 
T3 SIMRST1 GPIO10 INPUT(WPD) INPUT(WPD) | VSIM1 
U2 SIMCLK1 GPIO11 INPUT(WPD) INPUT(WPD) | VSIM1 
V5 SIMCLK2 GPIO12 INPUT(WPD) INPUT(WPD) | VSIM2 
v2 SIMDA2 GPIO13 INPUT(WPD) INPUT(WPD) | VSIM2 
WA SIMRST2 GPIO14 INPUT(WPD) INPUT(WPD) | VSIM2 
Y5 NF DATA 2 GPIO15 INPUT(WPD) INPUT(WPU) ao 
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ABA NF DATA 1 GPIO16 |, INPUT(WPD) | H INPUT(WPU) KONENG 
AB3 NF_DATA_O GPIO17 |, INPUT(WPD) |H INPUT(WPU) ees 
AC3 NF_WEN GPIO18 |, INPUT(WPD) | H INPUT(WPU) | VIO. NAND 
YA NF CENO GPIO19 | | INPUT(WPD) |H INPUT(WPU) | VIO_NAND 
AD3 EMMC_DO GPIO20 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AD4 EMMC_D1 GPIO21 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AE6 EMMC D2 GPIO22 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AD2 EMMC_D3 GPIO23 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AD5 EMMC b4 GPIO24 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AE3 EMMC D5 GPIO25 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AC2 EMMC D6 GPIO26 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AC1 EMMC D7 GPIO27 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AA7 EMMC_CLK GPIO28 L INPUT(WPD) L OUTPUT VEMMCIO 
AC5 EMMC_DS GPIO29 L INPUT(WPD) L INPUT(WPD) VEMMCIO 
AE5 EMMC_CMD GPIO30 L INPUT(WPD) H INPUT(WPU) VEMMCIO 
AB2 EMMC RST GPIO31 L INPUT(WPD) H OUTPUT VEMMCIO 
Y24 LCM_RSTN GPIO32 L INPUT(WPD) L INPUT(WPD) VIO1V8 
W24 LCM_FMARK GPIO33 L INPUT(WPD) L INPUT(WPD) VIO1V8 
W25 SCLO GPIO34 |, INPUT(WPD) | H INPUT(WPU) | VCAM 
v25 SDAO GPIO35 |, INPUT(WPD) |H INPUT(WPU) | VCAM 
W26 CMMCLKO GPIO36 L INPUT(WPD) L OUTPUT VCAM 
U27 CMRSTO GPIO37 |, INPUT(WPD) |L INPUT(WPD) | VCAM 
U26 CMPDO GPIO38 |, INPUT(WPD) |L INPUT(WPD) | VCAM 
V26 CMPD1 GPIO39 |, INPUT(WPD) |L INPUT(WPD) | VCAM 
J26 SDO_CLKO GPIO40 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
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K25 SDO_CMD GPIO41 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
G27 SDO_DO GPIO42 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
G26 SDO_D1 GPIO43 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
J23 SDO D2 GPIO44 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
H26 SbO D3 GPIO45 |, INPUT(WPD) |L INPUT(WPD) | VSDO 
E26 IISOCLK GPIO46 L INPUT(WPD) L INPUT(WPD) VIO1V8 
E27 IISOLRCK GPIO47 L INPUT(WPD) L INPUT(WPD) VIO1V8 
G24 IISODI GPIO48 L INPUT(WPD) L INPUT(WPD) VIO1V8 
F26 IISODO GPIO49 L INPUT(WPD) L INPUT(WPD) VIO1V8 
E24 U1RXD GPIOS0 L INPUT(WPD) H INPUT(WPU) VIO1V8 
E25 U1TXD GPIO51 H INPUT(WPU) H OUTPUT VIO1V8 
E15 KEYINO GPIO52 L INPUT(WPD) H INPUT(WPU) VIO1V8 
B17 KEYIN1 GPIO53 L INPUT(WPD) H INPUT(WPU) VIO1V8 
C18 KEYIN2 GPIO54 L INPUT(WPD) L INPUT(WPD) VIO1V8 
D18 KEYOUTO GPIO55 L INPUT(WPD) L OUTPUT VIO1V8 
G15 KEYOUT1 GPIO56 L INPUT(WPD) L INPUT(WPD) VIO1V8 
B16 KEYOUT2 GPIOS7 L INPUT(WPD) L INPUT(WPD) VIO1V8 
A17 LNA_EN GPIO58 L INPUT(WPD) L OUTPUT VIO1V8 
H15 SPI. H$. DO GPIO59 L INPUT(WPD) L INPUT(WPD) VIO1V8 
D17 SPI HS DI GPIO60 L INPUT(WPD) L INPUT(WPD) VIO1V8 
E16 SPI HS CLK GPIO61 L INPUT(WPD) L INPUT(WPD) VIO1V8 
D16 SPI. HS CSN GPIO62 L INPUT(WPD) L INPUT(WPU) VIO1V8 
J13 EXTINT1 GPIO63 L INPUT(WPD) L INPUT(WPD) VIO1V8 
F16 EXTINTO GPIO64 L INPUT(WPD) L INPUT(WPD) VIO1V8 
H12 SCL2 GPIO65 L INPUT(WPD) H INPUT(WPU) VIO1V8 
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G12 SDA2 GPIO66 INPUT(WPD) INPUT(WPU) | VIO1V8 
D15 SCL1 GPIO67 INPUT(WPD) INPUT(WPU) | VIO1V8 
D14 SDA1 GPIO68 INPUT(WPD) INPUT(WPU) | VIO1V8 
E14 RFCTL11 GPIO69 INPUT(WPD) INPUT(WPD) | VIO1V8 
E13 RFCTLLO GPIO70 INPUT(WPD) INPUT(WPD) | VIO1V8 
B14 RFCTLS GPIO71 INPUT(WPD) INPUT(WPD) | VIO1V8 
D12 RFCTL8 GPIO72 INPUT(WPD) INPUT(WPD) | VIO1V8 
A14 RFCTL7 GPIO73 INPUT(WPD) INPUT(WPD) | VIO1V8 
F12 RFCTL6 GPIO74 INPUT(WPD) INPUT(WPD) | VIO1V8 
B15 RFCTLS GPIO75 INPUT(WPD) INPUT(WPD) | VIO1V8 
B13 RFCTLA GPIO76 INPUT(WPD) INPUT(WPD) | VIO1V8 
E12 RFCTL3 GPIO77 INPUT(WPD) INPUT(WPD) | VIO1V8 
C15 RFCTL2 GPIO78 INPUT(WPD) INPUT(WPD) | VIO1V8 
C12 RFCTLI GPIO79 INPUT(WPD) INPUT(WPD) | VIO1V8 
A12 RFCTLO GPIO80 INPUT(WPD) INPUT(WPD) | VIO1V8 
3.4 Control Registers 
3.4.1 Memory Map 
ARM base address: 0x402A 0000 
3.4.1.4 Central Pin Reg 
PIN CTRL regO Ox0000 
PIN CTRL reg1 0x0004 
PIN_CTRL_reg2 0x0008 
PIN_CTRL_reg3 Ox000C 
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PIN CTRL reg4A 0x0010 

PIN CTRL reg5 0x0014 

UOTXD 0x0020 0x0001e000 
UORXD 0x0024 0x0001e000 
UOCTS 0x0028 0x0001e030 
UORTS 0x002C 0x0001e030 
TCK ARM 0x0030 0x0001e000 
TMS ARM 0x0034 0x0001e000 
PTEST 0x0038 0x0001e000 
ANA INT 0x003C 0x0001e000 
EXT_RST_B 0x0040 0x0001e000 
CHIP_SLEEP 0x0044 0x0001e000 
CLK_32K 0x0048 0x0001e000 
AUD_SCLK 0x004C 0x0001e000 
AUD_ADDO 0x0050 0x0001e000 
AUD_ADSYNC 0x0054 0x0001e000 
AUD_DAD1 0x0058 0x0001e000 
AUD_DADO Ox005C 0x0001e000 
AUD_DASYNC 0x0060 0x0001e000 
ADI_D 0x0064 0x0001e000 
ADI_SYNC 0x0068 0x0001e001 
ADI_SCLK 0x006C 0x0001e001 
SIMDAO 0x0070 0x0001e030 
SIMCLKO 0x0074 0x0001e030 
SIMRSTO 0x0078 0x0001e030 
SIMDA1 0x007C 0x0001e030 
SIMRST1 0x0080 0x0001e030 
SIMCLK1 0x0084 0x0001e030 
SIMCLK2 0x0088 0x0001e030 
SIMDA2 0x008C 0x0001e030 
SIMRST2 0x0090 0x0001e030 
NF_DATA_2 0x0094 0x0001e030 
NF_DATA_1 0x0098 0x0001e030 
NF_DATA_O 0x009C 0x0001e030 
NF_WEN 0x00A0 0x0001e030 
NF_CENO Ox00A4 0x0001e030 
EMMC_DUMMY Ox00A8 0x0001e000 
EMMC_DO OxO0AC 0x0001e000 
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| EMMC D1 OxOOBO 0x0001e000 
EMMC D2 0x00B4 0x0001e000 
EMMC_D3 0x00B8 0x0001e000 
EMMC_D4 OxOOBC 0x0001e000 
EMMC D5 0x00CO 0x0001e000 
EMMC_D6 Ox00C4 0x0001e000 
EMMC_D7 0x00C8 0x0001e000 
EMMC CLK 0x00CC 0x0001e000 
EMMC DS Ox00DO 0x0001e000 
EMMC CMD 0x00D4 0x0001e000 
EMMC_RST 0x00D8 0x0001e000 
LCM_RSTN Ox00DC 0x0001e030 
DSI_TE OxOOEO 0x0001e030 
SCLO Ox00E4 0x0001e030 
SDAO OxO0E8 0x0001e030 
CMMCLKO OxOOEC 0x0001e010 
CMRSTO OxO0FO 0x0001e030 
CMPDO Ox00F4 0x0001e030 
CMPD1 OxO0F8 0x0001e030 
SDO CLKO OxOOFC 0x0001e030 
SDO CMD 0x0100 0x0001e030 
SDO DO 0x0104 0x0001e030 
SDO D1 0x0108 0x0001e030 
SDO D2 0x010C 0x0001e030 
SDO D3 0x0110 0x0001e030 
SDO DUMMY 0x0114 0x0001e000 
IISOCLK 0x0118 0x0001e030 
IISOLRCK 0x011C 0x0001e030 
IISODI 0x0120 0x0001e030 
IISODO 0x0124 0x0001e030 
U1RXD 0x0128 0x0001e000 
U1TXD 0x012C 0x0001e000 
KEYINO 0x0130 0x0001e002 
KEYIN1 0x0134 0x0001e002 
KEYIN2 0x0138 0x0001e030 
KEYOUTO 0x013C 0x0001e000 
KEYOUT1 0x0140 0x0001e000 
KEYOUT2 0x0144 0x0001e030 
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LNA_EN 0x0148 0x0001e000 
SPI_HS_DO 0x014C 0x0001e030 
SPI_HS_DI 0x0150 0x0001e030 
SPI_HS_CLK 0x0154 0x0001e030 
SPI_HS_CSN 0x0158 0x0001e030 
EXTINT1 0x015C 0x0001e030 
EXTINTO 0x0160 0x0001e030 
SCL2 0x0164 0x0001e030 
SDA2 0x0168 0x0001e030 
SCL1 0x016C 0x0001e030 
SDA1 0x0170 0x0001e030 
RFCTL11 0x0174 0x0001e030 
RFCTL10 0x0178 0x0001e030 
RFCTL9 0x017C 0x0001e030 
RFCTL8 0x0180 0x0001e030 
RFCTL7 0x0184 0x0001e030 
RFCTL6 0x0188 0x0001e030 
RFCTL5 0x018C 0x0001e030 
RFCTLA 0x0190 0x0001e030 
RFCTL3 0x0194 0x0001e030 
RFCTL2 0x0198 0x0001e030 
RFCTL1 0x019C 0x0001e030 
RFCTLO 0x01A0 0x0001e030 


3.4.1.2 G1 Pin Reg 


UOTXD 0x0420 0x100000 
UORXD 0x0424 0x100080 
UOCTS 0x0428 0x100040 
UORTS 0x042C 0x100040 
TCK ARM 0x0430 0x100040 
TMS ARM 0x0434 0x100080 
PTEST 0x0438 0x100000 
ANA INT 0x043C 0x100000 
EXT_RST_B 0x0440 0x100000 
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CHIP_SLEEP 0x0444 0x100000 
CLK_32K 0x0448 0x100000 
AUD_SCLK 0x044C 0x100000 
AUD ADDO 0x0450 0x100000 
AUD ADSYNC 0x0454 0x100000 
AUD DAD1 0x0458 0x100000 
AUD DADO 0x045C 0x100000 
AUD. DASYNC 0x0460 0x100000 
ADI D 0x0464 0x100000 
ADI. SYNC 0x0468 0x100000 
ADI. SCLK 0x046C 0x100000 
SIMDAO 0x0470 0x100040 
SIMCLKO 0x0474 0x100040 
SIMRSTO 0x0478 0x100040 
SIMDA1 0x047C 0x100040 
SIMRST1 0x0480 0x100040 
SIMCLK1 0x0484 0x100040 
SIMCLK2 0x0488 0x100040 
SIMDA2 0x048C 0x100040 
SIMRST2 0x0490 0x00100040 


3.4.1.3 G2 Pin Reg 


NF DATA 2 0x0494 0x100080 
NF DATA 1 0x0498 0x100080 
NF DATA 0 0x049C 0x100080 
NF WEN 0x04A0 0x100080 
NF_CENO 0x04A4 0x100080 
EMMC DUMMY 0x04A8 0x100000 
EMMC DO Ox04AC 0x100080 
EMMC_D1 0x04B0 0x100080 
EMMC_D2 0x04B4 0x100080 
EMMC_D3 0x04B8 0x100080 
EMMC_D4 0x04BC 0x100080 
EMMC D5 0x04C0 0x100080 
EMMC D6 0x04C4 0x100080 
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EMMC_CLK 


0x04CC 


0x100000 


EMMC DS 


0x04D0 


0x100040 


EMMC_CMD 


0x04D4 


0x100080 


EMMC_RST 


3.4.1.4 G3 Pin Reg 


LCM. RSTN 


0x04D8 


0x04DC 


0x100000 


0x100040 


DSI TE 


0x04E0 


0x100040 


SCLO 


Ox04E4 


0x100080 


SDAO 


Ox04E8 


0x100080 


CMMCLKO 


Ox04EC 


0x100000 


CMRSTO 


OxO4FO 


0x100040 


CMPDO 


Ox04F4 


0x100040 


CMPD1 


3.4.1.5 G4 Pin Reg 


SDO CLKO 


OxO4F8 


OxOAFC 


0x100040 


0x100040 


SDO CMD 


0x0500 


0x100040 


SDO DO 


0x0504 


0x100040 


SDO D1 


0x0508 


0x100040 


SDO D2 


0x050C 


0x100040 


SDO D3 


0x0510 


0x100040 


SDO0 DUMMY 


0x0514 


0x100000 


IISOCLK 


0x0518 


0x100040 


IISOLRCK 


0x051C 


0x100040 


IISODI 


0x0520 


0x100040 


IISODO 


0x0524 


0x100040 


U1RXD 


0x0528 


0x100080 


U1TXD 
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3.4.1.6 G5 Pin Reg 


G5 Pin RF 

KEYINO 0x0530 0x100088 
KEYIN1 0x0534 0x100088 
KEYIN2 0x0538 0x100040 
KEYOUTO 0x053C 0x100000 
KEYOUT1 0x0540 0x100040 
KEYOUT2 0x0544 0x100040 
LNA_EN 0x0548 0x100000 
SPI HS. DO 0x054C 0x100040 
SPI HS DI 0x0550 0x100040 
SPI HS CLK 0x0554 0x100040 
SPI HS CSN 0x0558 0x100080 
EXTINT1 0x055C 0x100040 
EXTINTO 0x0560 0x100040 
SCL2 0x0564 0x100080 
SDA2 0x0568 0x100080 
SCL1 0x056C 0x100080 
SDA1 0x0570 0x100080 
RFCTL11 0x0574 0x100040 
RFCTL10 0x0578 0x100040 
RFCTL9 0x057C 0x100040 
RFCTL8 0x0580 0x100040 
RFCTL7 0x0584 0x100040 
RFCTL6 0x0588 0x100040 
RFCTL5 0x058C 0x100040 
RFCTL4 0x0590 0x100040 
RFCTL3 0x0594 0x100040 
RFCTL2 0x0598 0x100040 
RFCTL1 0x059C 0x100040 
RFCTLO 0x05A0 0x100040 


3.4.2 Register Description 


3.4.2.1 PIN CTRL REGO 
Description: Pin global control registerO 
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Type |Reset | Description 
Value 
e nd 
wpd emmcpd [15] R/W | 1’hO Weakly pull down pads in VEMMC 
domain before the domain is shut down. 


wpd_adpd [13] R/W | 1’hO Weakly pull down pads in VIO_AD domain 
before the domain is shut down . 
Reserved in Pike2. 


wpd_sim2pd [10] R/W |1'hO Weakly pull down pads in VSIM2 domain 
before the domain is shut down. Reserved 
in Pike2. 


wpd sim1pd R/W |41'hO Weakly pull down pads in VSIM1 domain 
before the domain is shut down . 
Reserved in Pike2. 

wpd simOpd R/W |1'hO Weakly pull down pads in VSIMO domain 
before the domain is shut down. Reserved 
in Pike2. 

wpd sdOpd [7] R/W | 1’hO Weakly pull down pads in VSDO domain 
before the domain is shut down. Reserved 
in Pike2. 

wpd. campd R/W | 1’hO Weakly pull down pads in VCAM domain 
before the domain is shut down. 


sim2 sys dlp mode [2] R/W | 1’hO Puncp power down sim2 deepsleep mode 
enables. 
1’b0: normal 
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sim1 sys dlp mode [1] R/W | 1’hO Puncp power down sim1 deepsleep mode 
enables. 
1’b0: normal 
1’b1: power down mode 


simO sys dlp mode R/W | 1’hO Puncp power down simO deepsleep mode 
enables. 
1’b0: normal 
1’b1: power down mode 


3.4.2.2 PIN_CTRL_REG1 
Description: Pin global control register1 


Type | Reset | Description 
Value 


SIMRST2_iso_value [12] R/W | 1’hO SIM2 RST keep value at PUBCP 
Power down 

SIMDA2_iso_value [11] R/W |1'hO SIM2 Data keep value at PUBCP 
Power down 

SIMCLK2 iso. value [10] R/W | 1’hO SIM2 CLK keep value at PUBCP 
Power down 


SIMRST1 iso value R/W | 1'hO SIM1 RST keep value at PUBCP 
Power down 

SIMDA1 iso value R/W | 1’hO SIM1 Data keep value at PUBCP 
Power down 

SIMCLK1_iso_value [7] R/W | 1’hO SIM1 CLK keep value at PUBCP 
Power down 


SIMRSTO iso value ee SIMO RST keep value at PUBCP 
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[0 UL Lo Lu oe 


SIMDAO iso value [5] R/W | 1’hO SIMO Data keep value at PUBCP 
Power down 


SIMCLKO_iso_value R/W | 1’hO SIMO CLK keep value at PUBCP 
Power down 


LR 


3.4.2.3 PIN CTRL REG2 
Description: Pin global control register2 


eld Type | Reset | Description 
Value 


sim2 sys sel [23] R/W | 1’hO SIM2 system control select: 
1’b0: AP SIMO controller 
1’b1: PUBCP SIM2 controller 


sim1_sys_sel [22] R/W | 1’hO SIM1 system control select: 
1’b0: AP SIMO controller 
1'b1: PUBCP SIM1 controller 

simO sys sel [21] R/W | 1’hO SIMO system control select: 
1’b0: PUOBCP SIMO controller 
1’b1: AP SIMO controller 
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uart3 sys sel [17:15] R/W | 3’hO UART3 system control select: 
3’h0: 
3’h1: 
3'h2: 
3'h3: 
3'h4: 
3'h5: 
3'h6: 
3'h7: 


uart2 sys sel [14:11] R/W |4'hO UART2 system control select: 
4'hO: 
4'^h1: 
A’h2: 
4'h3: 
4'h4: 
4'h5: 
4'h6: 
A’h7: 


uart1 sys sel [10:7] R/W |4'hO UART1 system control select: 
4'hO: 
4'h1: 
A’h2: 
4'h3: 
4'h4: 
4'h5: 


SC7731E Device Specification 


PUBCP UARTO controller 


WTL UARTO controller 


AP UARTO controller 


BTWE UART controller 


GNSS UART controller 


CM4 UART controller 


RF UART controller 


CM4 UART controller 


AP UART1 controller 


AP UARTO controller 


PUBCP UARTO controller 


BTWF UART controller 


GNSS UART controller 


WTL UARTO controller 


RF UART controller 


AP UART1 controller 


AP UARTO controller 


PUBCP UARTO controller 


WTL UARTO controller 


BTWF UART controller 


GNSS UART controller 
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4’h6: CM4 UART controller 
4’h7: RF UART controller 


uartO sys sel R/W |3'hO UARTO system control select: 
3'h0: AP UARTO controller 
3'h1: PUBCP UARTO controller 
3'h2: 
3'h3: WTL UART1 controller 
3'h4: BTWF UART controller 
3'h5: GNSS UART controller 
3'h6: CM4 UART controller 
3'h7: RF UART controller 


Ln B RAN  —— 
Lo E m 
pon em 


3.4.2.4 PIN CTRL REG3 
Description: Pin global control register3 


Plc Type |Reset | Description 
Value 


wdrst out sel [31:29] | R/W Watch dog reset source select: 
3’bO: from AP watch dog 
3'b1: from CA7 watch dog 
3'b2: from RF watch dog 
3'b3: from TG watch dog 
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3’b4: from PUBCP watch dog 
3’b5: from CM4 watch dog 
3'b6: from BTWF watch dog 
3'b7: from GNSS watch dog 


BENEER 12. d coc NN 
Lu de IAN 


lis2 clk oe [22] R/W |1'hO IIS2 output enabel(2nd function, oe: high 
active): 
1'hO: default state not output; 
1'h1: output enable; 


lis2 sys sel [15:14] | R/W | | 2’hO IIS2 system control select: 
VBC IISO controller(codec)(default) 
2'b0: choose AUD(default) 
2'b1: choose VBC-IISO 


lis sys sel [11:10] | R/W | 2’hO IIS1 system control select: 
2'hO: AP IISO controller connect WCN'IIS 
2'h1: TGDSP IISO controller connect 
WOCN'IIS 
2’h2: : PUBCP IISO controller connect 
WOCN'IIS 
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EEG 2’h3: VBC IIS1 controller connect WCN'IIS 
EINEN LUE ell NN 


iisO sys sel [7:6] R/W |2'hO IISO system control select:(to PAD IISO) 
2’h0: AP IISO controller (default) 
2'h1: TGDSP IISO controller 
2'h2: PUBCP IISO controller 
2'h3: VBC IIS2 controller(only support 
slave mode, CLK/LRCK/DI only input, DO 
output) 


iis0 sys sel/ist sys sel wont set the same No.(0/1/2), at the same time, if iis0 sys sel set 0, 
iis sys sel just can set 1/2/3; That means fist cous -. iisO_sys_sel} should not 
equal(2'h00,2'h00),(2'h01,2'h01),(2'h10,2'h10); 


3.4.2.5 PIN CTRL REG4 
Description: Pin global control register4 


Pid Type | Reset | Description 
Value 


VSDO_ms [5] R/W |1'hO VSDO domain pad driving level: 
0: 3.0V 
1: 1.8V 


VSIM2 ms R/W | 1’hO VSIM2 domain pad driving level: 
0: 3.0V 
1: 1.8V 


VSIM1_ms [3] R/W | 1’hO VSIM1 domain pad driving level: 
0: 3.0V 


Spreadtrum Communications, Inc., Confidential and Proprietary 57 of 101 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


( 3 SPREADTRUM SC7731E Device Specification 


LLL F 


VSIMO ms [2] R/W | 1’hO VSIMO domain pad driving level: 
0: 3.0V 
1: 1.8V 


LL qu www 
Se oa 


3.4.2.6 PIN CTRL REG5 
Description: Pin global control register4 


Pid Type | Reset | Description 
Value 


card_det_sel [19:17] | R/W | 3’hO sd card plug-in/out detect select: 
3'b000: ap sd card (sdioO) 
3'hXXX: reserved. 

simO det sel [16] R/W | 1’hO simO card plug-in/out detect select: 
1'bO: pubcp simO 
1'b1: ap simO 


ap simO bd eb [15] R/W | 1’hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 

ap_emmc_bd_eb [14] R/W | 1’hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 


a od E 
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MENDINE 0. 1.7 MEME 


ap sdioO bd eb [11] R/W |1'hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 


a a Lo il a 


pubcp sim1 bd eb R/W | 1'hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 

pubcp simO bd eb R/W | 1'hO battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 


3.4.2.7 Other Pin Control Register 
Description: Other Pin control register share the same bit format shown as below: 
There have two parts registers of one pad: central pin reg + sub pin reg. 
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3.4.2.7.1 Central Pin Control Register Bit Info 


Offset Address Other Pin control register (reset value depends) 


SC7731E Device Specification 


PIN, NAME fu 
n sel 


Note: 


"PIN NAME" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed 
Function List; the default value of each control bit is detailed in auto registers excel. 


PIN NAME slp en [16:13] R/W 4'hf Sleep mode enable: 
BITO: Sleep with AP sleep 
BIT1: Sleep with CP sleep 
BIT2: Reserved 
BIT3: Reserved 


PIN NAME fun sel Function select: 


2'b00: FunctionO 


2'b01: Function 
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2’b10: Function2 


2’b11: Function3 


PIN_NAME_slp_ie Input enable control in chip 
deep sleep mode 


PIN NAME slp oe R/W Output enable control in chip 
deep sleep mode 


3.4.2.7.2 Side Band Pin Control Register Bit 


Offset Address Other Pin control register (reset value depends) avc | 


Note: 


"PIN NAME" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed 
Function List; the default value of each control bit is detailed in Memory Map. 


PIN NAME drv [22:19] R/W Driver Strength select 


[22:19] is used on 180D33 Pads 


(named with 
SD0/SD2/SIM/EXTINT/I2C3) 
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[21:19] is used on * 24X * Pads 


(named with SD1/EMMC) 
[20:19] is used on Other Pads. 
PIN NAME fun wpus [12] mL Pull up resistor select 
PIN NAME fun se [11] p Schmitt trigger input enable 
PIN NAME fun wpu HEEL Weakly pull up for function mode 


PIN NAME fun wpdo mop ——g Weakly pull down for function mode 


PIN NAME slp wpu 


PIN NAME slp wpdo 


mode 


mode 


Weak pull up control in chip deep sleep 


Weak pull down control in chip deep sleep 
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UITXD ^ |usb dload en out) 1 
1 

000:TLC Nand 

ADI. SCLK arm boot md2 ONFI(Toshiba/Sandisk) 
001:TLC NAND Toggle | ^ MSBmd2 

LSB:md0) 

010:SLC NAND 

AUD DADO |arm boot md1 Flash(ONFI) 
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AUD DAD1 |arm boot mdO ONFI(Hynix) 


011: SD Boot(no time 
out) 


100:MLC NAND 
Flash(Toggle) 


101:TLC NAND 


110:Reserved 
111:eMMC boot 


ADI D arm boot md3 


USB 2.0 Full-speed 
download 


USB 2.0 High-speed 
download 


3.6 PAD Information 


3.6.1 Digital Pad Type Description 
Table 3-11 Digital Pad Type Description 


Pin Type 


Descritpion 


SPSCBC2 8X S3 VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 

Resistor., Programmable Driver Strength 2mA/4mA/6mA/8mA. No 
tolerance function.The Schmitt trigger input function can be control by 
the SE signal.SE=1, Schmitt input enable.SE=0 Schmitt input disable. 


SPSEBC2 24X S3 VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 
Resistor.,Programmable Driver Strength . No tolerance function.The 
Schmitt trigger input function can be control by the SE signal.SE=1, 
Schmitt input enable.SE=0 Schmitt input disable.Using for EMMC/SD 
interface(VDDIO=1.8V/1.2V). 


SPSCBC2_8X_S3_IIC_VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 

Resistor., Programmable Driver Strength 2mA/4mA/6mA/8mA. No 
tolerance function.The Schmitt trigger input function can be control by 
the SE signal.SE=1, Schmitt input enable.SE=0 Schmitt input disable. 
Programmable soft pull up resistor 20K/1.8K. 
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SPSCBC2 8X S3 W. VL/HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 

Resistor., Programmable Driver Strength 2mA/4mA/6mA/8mA. No 
tolerance function.The Schmitt trigger input function can be control by 
the SE signal.SE=1, Schmitt input enable.SE=0 Schmitt input disable. For 
high ESD performance pads. 


PDWUWSWCDG V/H 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up 
Resistor., Programmable Driver Strength. No tolerance function.Support 
the 1.8V/3.0V IO voltage. 


PDWUWSWSIM V/H 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor., 
Programmable Driver Strength. No tolerance function.Support the 
1.8V/3.0V IO voltage. 


SPVDD1ANA VL/HL 


The 1.05V power supply pad,which supply the 1.05V core voltage to 
Core Circuit. 


SPVDD2ANA VL/HL 


The 1.8V power supply pad. Only supply the 1.8V to the internal circuit 
for example Efuse. Need cut the VDDIO power rail using the CUT cell. 


SPVDD1 VL/HL 


VDDCORE 1.05V power pad. 


SPVSS1 VL/HL 


Core ground pad. 


SPVDD2 VL/HL 


VDDIO 1.8V power pad. 


SPVDD2POC VL/HL 


VDDIO 1.8V power on control pad. A power domain must & only have 
one SPVDD2PCC cell. 


SPVSS2 VL/HL 


VSSIO 1.8V ground pad. 


3.6.2 SPSCBC2 8X S3 VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


A PAD C IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
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Inout 0 0 0 1 1 0 X 0 
1 1 1 1 1 0 X 0 
Tri State X HZ 0 0 0 0 X 0 
X HZ 0 0 0 0 X 0 
Pull up x |1 o lo lo 1 0:20K(18V) l0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 
IO Power- X X 1 X X X X X 
down 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] | DRV[O] | All Corner ( SS ) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
DC Parameter: (VDDIO=1.85V) 
SS TT FF 
VT+ Schmitt trig. Low to High threshold point (1.2V) X 0.8V X 
VT- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
VT+ Schmitt trig. Low to High threshold point (1.8V) X 1.2V X 
VT- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU Pull-up resistor(1.8V) 30K/6K 22K/1.6K 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30k 40k 60k 
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lavg | Active Current@100MHz, FF Corner, 30pf loading X X 4mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X «0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf/15pf, VDDIO=1.8V, Temp=125C. 


Raising Time Fall Time Raising Delay 
Delay Path Fall Delay (ns) 
(ns) (ns) (ns) 
PAD -> C 0.193 0.198 0.437 0.327 
2mA (0,0) 4.911 4.766 3.379 3.54 
4mA (0,1) 2.569 2.491 2.452 2.51 
A-> PAD 
6mA (1,0) 1.829 1.778 2.168 2.193 
8mA (1,1) 2.609 2.548 2.491 2.521 
3.6.3 SPSEBC2 24X S3 VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A PAD C IE OE WPU WPUS WP | WPDI 
DO 
Input X 0 0 1 0 0 X 0 
X 1 1 1 0 0 X 0 
Output 0 0 0 0 1 0 X 0 
1 1 0 0 1 0 X 0 
Inout 0 0 0 1 1 0 X 0 
1 1 1 1 1 0 X 0 
Tri State X HZ 0 0 0 0 X 0 
X HZ 0 0 0 0 X 0 
Pull up X 1 o lo lo 1 0: 20K(1.8V) 0 
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1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
lO Power-down |X X 1 X X X X X 1 
Driver Strength Select Function: 
DRV[2] | DRV[1] | DRV[O] | All Corner ( TT ) @0.5xVDDIO Note 
0 0 0 2000hm Option 
0 0 1 100ohm Option 
0 1 0 66ohm Option 
0 1 1 50ohm Mandatory 
1 0 0 40o0hm Option 
1 0 1 33ohm Option 
1 1 0 28ohm Option 
1 1 1 23ohm Option 
DC Parameter: 
SS TT FF 
Vr Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
V Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU Pull-up resistor(1.8V) 30K/6K 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@208MHZ,FF Corner,15pf loading X X 13mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current @Vo=1.8V or OV X X «0.1uA 
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AC Parameter: 


When VDDIO-1.8V , 


The data simulation is SS corner, clk=208MHz,Cloading=0.2pf, post simulation data. 


SC7731E Device Specification 


, VDDIO-1.8, Temp=125C, Rise time and falling time are based in (10%~90%)VDD/VDDIO. 


Delay Path Cpad Rise Fall Rise Fall 
Time(ns) Time(ns) Delay(ns) Delay(ns) 
PAD->C 0.15 0.19 0.61 0.40 
A-PAD | 100ohm | 3pF 1.34 1.51 1.42 1.59 
66ohm 5pF 1.29 1.46 1.42 1.59 
50ohm 8pF 1.41 1.60 1.46 1.65 
40o0hm 10pF 1.15 1.31 1.55 1.55 
33ohm 15pF 1.11 1.26 1.54 1.54 
28ohm 15pF 0.74 0.83 1.34 1.34 
3.6.4 SPSCBC2 8X S3 IIC VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A PAD C IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
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Tri State X HZ 0 0 0 0 X 0 
X HZ 0 0 0 0 X 0 
Pull up X |1 o lo 0 1 0:20K(1.8V) | 0 
1:1.8K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 
IO Power- X X 1 X X X X X 
down 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] | DRV[0] | All Corner ( SS ) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
DC Parameter: 
SS TT FF 
Vr Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
V Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/1.1K 22K/1.8K | 16K/2.6K 
RPD  Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X «0.1uA 
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The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 
3.6.5 SPSCBC2 8X S3 W IIC VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PADZA&OE 
A PAD C IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up XWV| 1 o lo 0 1 0:20K(18V) |O 0 
1:1.8K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO Power- X X 1 X X X X X 1 
down 
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Driver Strength Select Function: (VDDIO=1.8V) 


SC7731E Device Specification 


DRV[1] | DRV[0] | All Corner ( SS ) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
DC Parameter: (VDDIO=1.8V) 
SS TT FF 
Vrt Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
Vrt Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU Pull-up resistor(1.8V) 30K/1.1K 22K/1.8K 16K/2.6K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current 100MHZ, FF Corner,30pf loading X X 4mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X «0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Coad=30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA | 4.911 4.766 3.379 3.54 

4mA 2.569 2.491 2.452 2.51 

6mA 1.829 1.778 2.168 2.193 
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8mA 


2.609 


2.548 


2.491 2.521 


3.6.6 SPSCBC2 8X S3 W VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


A PAD C IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up x l1 o lo |o 1 0:20K(18V) l0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO Power- X X 1 X X X X X 1 
down 
Driver Strength Select Function: (VDDIO-1.8V) 
DRV[1] | DRV[O] | All Corner ( SS ) @0.2xVDDIO; 0.8xVDDIO Note 
0 0 2mA Option 
0 1 4mA Option 
1 0 6mA Mandatory 
1 1 8mA Option 
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DC Parameter: (VDDIO=1.8V) 
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SS TT FF 
V Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
Vr Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
Vr Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU Pull-up resistor(1.8V) 30K/6K 22K/4.6K 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X «0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA | 4.911 4.766 3.379 3.54 

4mA 2.560 2.49] 2.452 2.51 

6mA 1.829 1.778 2.168 2.193 

8mA 2.609 2.548 2.491 2.521 


3.6.7 PDWUWSWCDG V/H 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
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MS  OEN 1 DS0 DS1 DS2 DS3 PU SPU PD ST IE PAD PAD C 
1 0 0 0n on on on on on on on on - o 0 
1 0 1 o1 oa of of of on on on 0 z 1 0 RADO) 
operation 
1 0 1 0n on on on on on on on 1 = 1 1 
0 0 0 on on on on on on on on on z 0 0 
3.0V OD 
0 0 1 0n on on on on on on on 0 > 1 0 üpciallon 
0 o 1 on on on on on on on on 1 = 1 1 
on 1 on on on on on 0n on on on on 0 e 0 
on 1 on on on on on on on on on 0 1 - o 
Input 
on 1 on on on on on on on on on 1 1 z 1 e s 
on 1 on on on on on 0 0 0 on 0 Z > 0 
on 1 on on on on on 0 0 0 on 1 z x 
on 1 on on on on on 1 0 1 on on i 
NAA. N.A. Forbidden 
on 1 on on on 0A on 0 1 1 on on : 
on 1 on on on on on 1 0 0 0n 0 Z H 0 20k 
on 1 on on 0n on on 1 0 0 0/1 1 Z H 1 weak pull 
on 1 on on on on on 0 1 o on 0 z H 0 ATK 
on 1 on on 0n on 0n 0 1 0 on 1 z H 1 strong pull 
on 1 on on on on on 1 1 0 on 0 Z H 0 18k 
on 1 on 0n 0n 0n 0n 1 1 0 on 1 2 H 1 strong pull | 
on 1 on 0n on on on 0 o 1 on on z ü 0 Pull down | 
Driver Strength Select Function: 
DS3 | DS2 | DS1 | DSO | 1.8V mode: All Corner ( SS ) Note 
@0.5xVDDIO 
0 0 0 0 2.4mA Option 
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0 0 0 1 5.5mA Option 
0 0 1 0 7.5mA Option 
0 0 1 1 10.4mA Option 
0 1 0 0 12.4mA Option 
0 1 0 1 15mA Option 
0 1 1 0 17.4mA Option 
0 1 1 1 20mA Option 
1 0 0 0 24.6mA Mandatory 
1 0 0 1 27.8mA Option 
1 0 1 0 29.6mA Option 
1 0 1 1 32mA Option 
1 1 0 0 34.2mA Option 
1 1 0 1 37mA Option 
1 1 1 0 39mA Option 
1 1 1 1 42mA Option 


3.6.8 PDWUWSWSIM V/H 


Truth Table: Input function C=PAD&IE, Output function: PADZA&OE 
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MS OEN 1 DS0 DS1 DS2 DS3 PU SPU PD ST IE PAD PAD C 
1 0 0 on on on on on 0n on on on = 0 o 
1 0 1 o1 oa of of of on on on 0 z 1 0 RADO) 
operation 
1 0 1 0n on on on on on on on 1 - 1 1 
0 0 0 on on on on on on on on on 5 0 o 
3.0V OD 
0 0 1 0n on on on on on on on 0 $ 1 0 operation 
0 o 1 on on on on on on on on 1 s 1 1 
on 1 on 0n on on on on 0^1 on on on 0 t 0 
on 1 on on on on on 0n on 0n 0/1 0 1 - 0 
Input 
on 1 on on on on on on on on on 1 1 = 1 Eas 
on 1 on on on on on 0 0 0 on 0 Zz z 0 
on 1 on on on on on 0 0 0 on 1 Z = x 
on 1 on on on on on 1 0 1 on on i 
NA. N.A. Forbidden 
on 1 on on on on on 0 1 1 0/1 on > 
0n 1 on 0n on on on 1 0 o on 0 z H 0 20k 
on 1 on on 0n on on 1 0 0 0/1 1 Z H 1 weak pull 
0n 1 0n on on 0n on 0 1 0 on 0 Z H 0 "EAM 
on 1 on on 0n on 0n 0 1 0 on 1 z H 1 strong pull 
on 1 on on on on on 1 1 0 0/1 0 9 H o 1.8k 
on 1 on on on on on 1 1 0 on 1 2 H 1 strong pull | 
on 1 on on on on on 0 0 1 on on Z L 0 Pull down | 


Driver Strength Select Function: 


DS3 | DS2 | DS1 | DSO | 1.8V mode: All Corner ( SS ) Note 
@0.5xVDDIO 
0 0 0 0 2.4mA Option 
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0 0 0 1 5.5mA Option 
0 0 1 0 7.5mA Option 
0 0 1 1 10.4mA Option 
0 1 0 0 12.4mA Option 
0 1 0 1 15mA Option 
0 1 1 0 17.4mA Option 
0 1 1 1 20mA Option 
1 0 0 0 24.6mA Mandatory 
1 0 0 1 27.8mA Option 
1 0 1 0 29.6mA Option 
1 0 1 1 32mA Option 
1 1 0 0 34.2mA Option 
1 1 0 1 37mA Option 
1 1 1 0 39mA Option 
1 1 1 1 42mA Option 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


77 of 101 


( 3 SPREADTRUM SC7731E Device Specification 


4 Electrical Specification 


4.1 DC specification 


4.1.1 Absolute maximum ratings 


The functionality is subject to the absolute maximum/minimum values listed in Error! Reference 
source not found.. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings 


MC erc s E 


Maximum ESD stress voltage, Human Body Model, 
any pin to any supply pin, either polarity or an 
ee oe ADR Mo. Ge 1 2,000 v 
' pin to all non-supply pins together, either polarity. 
Three stresses maximum. 


efuse 


4.1.2 Recommended operating conditions 


The recommended operating conditions is list in table 


Table 4-2 Recommended operating conditions 


WE cA NEN 


AVDD1V8 BB Baseband supply voltage 
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cB cos MM c i a 
EN NERO NE 
a x 


AVDD1V8 CLK Cellular analog other supply 
voltage 
AVDD1V8_ RF Cellular RF supply voltage ee 


AVDD1V8_TXRF Cellular TX RF supply voltage 
AVDD1V2_AFE1 1.2V supply for WCN RF analog 1. : 1. 

front end. 
AVDD1V2 TRX ISM | 12V supply for WiFi/BT RF s pr 
AVDD1V2 GNSS 1.2V supply for GNSS RF 


AVDD3V3 PA WiFi/BT 3.3V supply for PA and Tx aaa 
modulator 


< 


4.1.3 Thermal characteristics 


The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance | Air flow: 0 m/sec °C/watt 
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4.1.4 ESD characteristics 


The ESD characteristics are shown in table 4-4 


Table 4-4 ESD characteristics 


Human body model ANSI/ESDA/JEDEC JS-001- 
2017 


Charged-device model | JESD22-C101-C 
+350(For RF) 


4.1.5 DC characteristics 


The typical core voltage (VDDCORE) is 0.9 V and the digital. l/O supply (VIO1V8) is typically at 
1.8V. The power pins should be connected with a decoupling capacitor to ground (VSS).For the 
following table, T, = -20 to +85 °C, VSS = 0 V (ground), and all voltages are measured with 
respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


— IE Pe 
The whole chip 
Deep sleep ~ 
is in deep sleep TBD mA 
current 
mode 
The whole chip 
power-down | is powered 
TBD uA 
current down by 
software 


Digital supply voltage: pins VIO1V8 


Digital suppl 
B E BBLEBRAJS 
voltage 


Digital supply voltage: pins VSIMO 


Digital suppl 
VSIMO p ee 1.62 3.3 V 
voltage 
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ur mem guru 


Digital supply voltage: pins VSIM1 


Digital supply 
voltage 


3.3 V 


Digital supply voltage: pins VSIM2 


3.3 V 


Digital supply voltage: pins VSDO 


3.3 V 
1.62 


Digital supply voltage: pins VCAM 


SN Ne pem 


Digital supply 
voltage 


Digital supply 
voltage 


Digital supply 
voltage 


Digital supply voltage: pins VDDMEM 


Digital suppl 
VDDMEM E Pe 
voltage 


Digital supply voltage: pins VIO_NAND 


Digital suppl 
VIO_NAND : PN 
n voltage 


Digital supply voltage:pins VEMMCIO 


Digital suppl 
VEMMCIO > it 
voltage 


Digital supply voltage: internal VDDCORE 


Digital core 
supply 
voltage 


VBDCORE Sleep mode 


digital core 
supply 
voltage 
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uM me guru ww 


Digital input 


Digital output 


Analog supply voltage 


AVDD1V8 BB 


AVDD1V8 EFUSE 
AVDD3V3 USB 
AVDD1V8 USB 
AVDD1V8_MIPI 


Input voltage 
0.3 Vpad V 
LOW-level 


Input voltage 
HIGH-level 


Input leakage 
current 


At lsink = 2,4,6,8 
voltage LOW- | mA 
level (programmable) 


Output At lsource = 
voltage 2,4,6,8 mA 
HIGH-level (programmable) 


Baseband 


supply 
voltage 


programming 


supply 
voltage 


USB2 PHY 
3.3V supply 
voltage 


USB2 PHY 
1.8V supply 
voltage 


MIPI CSI/DSI 
1.8V supply 
voltage 
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Vn NI LN 8 a 
AVDD1V8 RX Cellular RF 
supply 
voltage 
AVDD1V8 LNA Cellular LNA 
supply 
voltage 
AVDD1V8 DCXO Cellular 
DCXO supply 
voltage 
AVDD1V8 CLK Cellular 
analog other 
supply 
voltage 
AVDD1V8 RF Cellular RF 
supply 
voltage 
AVDD1V8 TXRF Cellular TX 
RF supply 
voltage 
AVDD1V2 AFE1 1.2V supply 
for WCN RF 
analog front 


AVDD1V2. TRX ISM | 1.2V supply 
for WiFi/BT 
RF 


AVDD1V2 FM 1.2V supply 
KAONE 
AVDD1V2_GNSS 1.2V supply 
| for GNSS RF 


AVDD3V3 PA WiFi/BT 3.3V 
supply for PA 
and Tx 
modulator 


Note1: Vpad means the power supply voltage at the corresponding pad. 
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4.2 AC characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for external 
drivers or other load analysis. The AC characteristics also include a de-rating factor, which indicates 
how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


Input capacitance, all standard input and 
IO pins 


Output capacitance, all standard output 


and IO pins 


Output de-rating falling edge on all 
standard output and I/O pins, from 30 pF 
load 


Note: The AC specifications are tested with a 30 pF load as indicated in Figure 4-1 Test circuit of an 
I/O pin 


LEE 


L 30pf 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA @ 1.8 V. 


For the following tables, T, = -20 to +85 °C, VSS = 0 V (ground), and all voltages are measured with 
respect to VSS, unless otherwise specified. 


Figure 4-1 Test circuit of an I/O pin 


Table 4-7 System Clock AC characteristics 


Master clock 
frequency 


Real-time clock input 
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BEN. AR EN RN RN 


Af /Frtetk Frequency Standard deviation ppm 
tolerance 


Crystal requirement 


Nominal load Xtal1, Xtal2 
capacitance 


Frequency 
tolerance 


ESR 
26M Clock buffers 
Swing vpp D CIK26M auxi, 
CIK26M aux2, 
NN NN 
CIK26M pmic 
rog] 


4.3 Performance specifications 


4.3.1 SOC Phase-Locked- Loop (PLL) 


Table 4-8 Performance of the phase-locked loop 


LR ee ee 
re zd 
" NEN NN 
A 


" LL Iw 
» oe) 
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Mar cw 


--——— NP 
a ILI 


4.3.2 Thermal Sensor 


This is a temperature-to-digital converter using an on-chip bandgap temperature sensor. . The overall 


accuracy is +/- 3 °C (typical) from O °C to 90°C. 


This is suitable for multi-core smart phone applications requiring highly accurate temperature 
sensing to perform thermal control. 


Table 4-9 Performance of the Thermal sensor 


AS 
Power supply Analog supply voltage 1.7 1.8 1.98 V 

Digital core supply voltage 

e] VES err 


EMO | [IT 
& | Tm 


Conversion time 


4.3.3 USB 2.0 PHY 


The USB 2.0 PHY is fully compliant with USB 2.0 specifications. It’s own PLL can generate 480MHz 
clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 


http://www.usb.org/developers/docs 


Table 4-10 Main performance of the USB 


Power supply Analog 1.8V power supply 1.7 1.8 1.98 V 
Analog 3.3V power supply 3.0 3.3 3.6 V 
Digital core supply voltage 0.81 0.9 0.99 V 


Spreadtrum Communications, Inc., Confidential and Proprietary 86 of 101 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


( 3 SPREADTRUM SC7731E Device Specification 


orci ac Koa d ada 
mc ei 8 HR 
E 


V 
% 


2 
n 


Bl 


Bus pull up resistor1 on ohm 
upstream port 


Bus pull up resistor2 on 
upstream port 


Bus pull down resistor on 
downstream port 


Differential input 
sensitivity 


Differential input common 
mode range 


Width of SEO during 
differential transition 


TFRFM(LS) Rise time and fall time 
matching 
TFR(LS) Rise time 


n n 


< 
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TFST(LS) Width of SEO during 


differential transition 


4.3.4 MIPI CSI 


MIPI CSI is fully compliant with MIPI CSI-2 V1.2 and D-PHY 1.2. Please refer specification at 
http://www.mipi.org 


Table 4-11 Main performance of the MIPI CSI 


Power supply Analog supply voltage 
Digital core supply voltage 


HS RX mode 

Vcmrx Common-mode voltage 
HS receiver mode 

Vidth Differential input high 
threshold 

Vidtl Differential input low 
threshold 


Vihhs Single-ended input high 
voltage 

Vilhs Single-ended input low 
voltage 
Differential input 
impedance 

AVcmrx(HF) Common-mode 
interference beyond 
450MHz 
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NN TT ee 


AVcmrx(LF) Common-mode -50 50 mV 
interference beyond 50- 
450MHz 
LP RX mode 
O e FILNE 
——— d Lum 


TMIN-RX Minimum pulse width "NS LL 10 
response 
Data-Clock Timing Spec 
meme | NATL TTE 
pee [NS eL 
mA NS Ind LE 
pee MASS I| ] A 


4.3.5 MIPI DSI 


MIPI DSI is fully compliant with MIPI DSI V1.2 and D-PHY 1.2. Please refer specification at 
http://www.mipi.org 


Table 4-12 Main performance of the MIPI DSI 


Power supply Analog supply voltage 1.7 1.8 1.98 V 
Digital core supply voltage 0.81 0.9 0.99 V 
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HS TX mode 


Single ended output 
impedance 


HS transmit static 
common-mode voltage 


| AVCMTX(1,0) | VCMTX mismatch when 
output is Differential-1 or 
0 


|VOD| HS transmit differential 
voltage 


| AVOD| VOD mismatch when 
output is Differential-1 or 
0 
AVCMTX(HF) Common-level variations 5 
above 450MHz 
AVCMTX(LF) Common-level variation 
between 507450MHz 
tr / tf 209678096 rise time and 
fall time(«1.5Gbps) 


LPTX mode 


VoH Thevenin output high 
level 
OL 
ZoLP Output impedance of LP 
transmitter 


Single-ended output 
AZOLP(01,10) impedance mismatch 
driving opposite level 


AZOoLP(00,11) Single-ended output 5 m 
impedance mismatch 
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= e EE 
E -—— I LAE 
= LIA &- 


LPCD mode 


Logic high contention 450 mV 
threshold 


Logic low contention 
threshold 


4.3.6 Temperature sensing ADC 


Table 4-13 Main performance of the Temperature sensing ADC 


— Ho 
Eu Qm D LE 
eM pL 


Maximum Analog input Power supply 1.5v 
voltage 


Minimum Analog input Power supply 1.5v 


voltage 


Clock frequency Power supply 1.5v 
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4.3.7 Automatic power control DAC 


One general DAC is used to control power ramping and gain. It is a 10 bits D/A converters with a 
programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-14 Performance of the APC DAC 


cic i a nal 
—— ]—— INN 
e OA M 
m— Lue 


Gain pem XJ 


Md E e 


Minimum puc resistance 
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4.3.8 Cellular RF 
4.3.8.1 3G transmitter chain performance 


Table 4-15 3G transmitter chain performance 
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4.3.8.2 2G transmitter chain performance 


Table 4-16 2G transmitter chain performance 
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4.3.8.3 3G receiver chain performance 


Table 4-17 3G receiver chain performance 
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4.3.8.4 2G receiver chain performance 


Table 4-18 2G receiver chain performance 


mI e 
Input frequency For all bands a2 1990 
————— E al 


3dB cut-off 
2G mode 0.35 MHz 
frequency 
aL SNS ol 
Noise figure 


Note: 

Source /reference impedance: 50ohm, with balun and matching network 
Noise averaged over GGE channel 

No blockers 


Blocker Power is OdBm. 
4.3.9 WLAN RF 
Note: 


(1) The specification value is valid at room temperature (25°C). 
(2) Unless otherwise specified, all specifications are measured at the RF antenna port. 


4.3.9.1 WIFI Receiver Specifications 


Table 4-19 WIFI Receiver Specifications 


Parameter Description Min. Typ. Max. Unit 
Frequency range - MHz 
1 Mbps DSSS -95 dBm 

RX sensitivity 
11 Mbps DSSS -87.5 dBm 
6 Mbps OFDM -91.5 dBm 

RX Sensitivity 
54 Mbps OFDM -74 dBm 
RX sensitivity BW = MCS 0 -91 dBm 
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4.3.9.2 


20MHz Green field 
800nS guard interval | MCS 7 -72 dBm 
Non-STBC 
11 Mbps DSSS dBm 
6 Mbps OFDM dBm 
Maximum input 
54 Mbps OFDM dBm 
level 
MCSO dBm 
MCS7 dBm 
Adjacent channel 
rejection (30MHz 1 Mbps DSSS dB 
offset) 
Adjacent channel 
rejection (25 MHz 11 Mbps DSSS dB 
offset) 
Adjacent channel 6 Mbps OFDM dB 
rejection (25MHz 
offset) 54 Mbps OFDM dB 
Adjacent channel MCS 0 dB 
rejection (25MHz 
offset), BW = 20MHz 
MCS 7 dB 
WiFi Transmitter Specifications 
Table 4-20 WiFi Transmitter Specifications 
Parameter Description Min. Typ. | Max. Unit 
Frequenc 
d d - MHz 
range 
802.11b, 1711 Mbps 
DSSS 19 dBm 
Output power 
802.11g, 6 ~54Mbps 16 dBm 
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4.3.10 
Note: 


(3) The specification value is valid at room temperature (250C). 
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OFDM 
802.11n, HT20 MCSO^7 16 dBm 
802.11b, 1711 Mbps 
25 96 
DSSS @Pout=17dBm 
802.11g, 6 ~54Mbps 
EVM -31 dB 
OFDM @Pout=14dBm 
802.11n, HT20 MCSO~7 
-31 dB 
@Pout=14dBm 
TX power A 
-40~85 °C, 2~18dBm dB 
accuracy 
76 ~ 108 MHz dBm/Hz 
776 ~ 794 MHz dBm/Hz 
869 ~ 960 MHz dBm/Hz 
Transmitted 
power (Data 925 ~ 960 MHz dBm/Hz 
rate = 1M, 1,570 ^ 1,580 MHz dBm/Hz 
Pout =20dBm) 
1,805 ~ 1,880 MHz dBm/Hz 
1,930 ~ 1,990 MHz dBm/Hz 
2,110 ^ 2,170MHz dBm/Hz 
Harmonic 2nd harmonic dBm/Hz 
output power 
(Data rate - 
1M, Pout 3rd harmonic dBm/Hz 
-20dBm) 


Bluetooth RF 


(4) Unless otherwise specified, all specifications are measured at the RF antenna port. 
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4.3.10.1 Bluetooth BDR receiver performance 
Table 4-21 Bluetooth BDR receiver performance 
Parameter Description Min. Typ. Max. | Unit 
Frequency range - MHz 
RX sensitivity BER <0.1% -92 dBm 
Max. input level BER « 0.196 3 dBm 
Co-channel selectivity (BER« 
C/I co-channel 4 dB 
0.1%) 
Adjacent channel selectivity (BER 
C/I 1MHz -14 dB 
< 0.1%) 
2nd adjacent channel selectivity 
C/I 2MHz -47 dB 
(BER < 0.1%) 
3rd adjacent channel selectivity 
C/I 2 3MHz -51 dB 
(BER « 0.196) 
: Image channel selectivity (BER < 
C/I image channel -26 dB 
0.196) 
. 1MHz adjacent to image channel 
C/I image 1MHz ua -49 dB 
selectivity (BER «0.196) 
4.3.10.2 Bluetooth BDR transmitter performance 
Table 4-22 Bluetooth BDR transmitter performance 
Parameter Description Min. Typ. | Max. Unit 
Frequency range - MHz 
At max power output 
Output power 7 dBm 
level 
A flavg 156 kHz 
Modulation characteristic A f2max (for at least 
145 kHz 
99% of all A f2max) 
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| 0.98 | 


4.3.10.3 Bluetooth EDR Receiver Specifications 
Table 4-23 Bluetooth EDR Receiver Specifications 

Parameter Description Min. Typ. | Max. Unit 
Frequency range - MHz 

r/4 DQPSK (BER < 0.01%) -91 dBm 
Receiver sensitivity 

8PSK (BER « 0.0196) -84 dBm 

r/4 DQPSK (BER < 0.1%) 3 dBm 
Max. input level 

8PSK (BER « 0.196) 3 dBm 

r/4 DQPSK (BER < 0.1%) 8 dB 
C/I co-channel 

8PSK (BER < 0.1%) 14 dB 

r/4 DQPSK (BER < 0.1%) -12 dB 
C/I MHz 

8PSK (BER « 0.196) -6 dB 

r/4 DOPSK (BER < 0.1%) -50 dB 
C/I 2MHz 

8PSK (BER « 0.196) -42 dB 

r/4 DQPSK (BER < 0.1%) -51 dB 
C/I 2 3MHz 

8PSK (BER « 0.196) -44 dB 

r/4 DQPSK (BER < 0.1%) -30 dB 
C/I image channel 

8PSK (BER « 0.196) -25 dB 

r/4 DOPSK (BER < 0.1%) -49 dB 
C/I image 1MHz 

8PSK (BER « 0.196) -41 dB 
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4.3.10.4 Bluetooth EDR Transmitter Specifications 
Table 4-24 Bluetooth EDR Transmitter Specifications 
Parameter Description Min. Typ. Max. Unit 
Frequency range - MHz 
n/4 DOPSK 4 dBm 
Output power 
8PSK 4 dBm 
r/4 DOPSK(RMS DEVM) 4 96 
8PSK(RMS DEVM) 4 96 
Modulation 1/4 DQPSK(99% DEVM) 8 96 
accuracy 
8PSK(9996 DEVM) 8 96 
r/4 DQPSK(Peak DEVM) 9 96 
8PSK(Peak DEVM) 13 96 
T/4 DOPSK(+1MHz 
diris -40 dB 
offset) 
8PSK(+1MHz offset) -39 dB 
T/4 DOPSK(*2MHz 
In-band spurious offset) 99 dem 
emission 
8PSK(+2MHz offset) -35 dBm 
T/4 DQPSK(+3MHz 
Py Boren -45 dBm 
offset) 
8PSK(+3MHz offset) -45 dBm 
4.3.10.5 Bluetooth LE Receiver Specifications 
Table 4-25 Bluetooth LE Receiver Specifications 
Parameter Description Min. Typ. | Max. | Unit 
Frequency range - MHz 
Receiver sensitivity PER < 30.8% -95 dBm 
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Max. input signal 


PER « 30.896 -1 dBm 
level 
4.3.10.6 Bluetooth LE Transmitter Specifications 
Table 4-26 Bluetooth LE Transmitter Specifications 

Parameter Description Min. Typ. | Max. Unit 

Frequency range - MHz 
At max. power 

Output power 0 dBm 
output level 
A flavg 251 kHz 
A f2max (For at 

Modulation characteristic least 9996 of all 215 kHz 
A f2max) 
A f2avg/^ flavg 0.88 


4.3.11 FM RF 


Typical specifications are for channel 98MHz, default register settings and under recommended 


operating conditions. The min/max specifications are for extreme operating voltage and temperature 


conditions, unless otherwise stated. 


Table 4-27 FM RF Specifications 


Parameter Description Min. | Typ. | Max. Unit 
Input frequency range MHz 
(S+N)/N = 26cB, 
5 dBuVemf 
unmatched 
Sensitivity1,3 
(S+N)/N = 26dB, 
3 dBuVemf 
matched 
2l. A f = 2kHz, BLER < 
RDS sensitivity 18 dBuVemf 
5%,unmatched 
Audio mono (S+N)/N1,3,4 50 dB 
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Audio stereo (S+N)/N2,3,4 50 dB 
Audio stereo separation4 f = 75kHz 40 dB 
Audio output THD1,4 0.2 % 


1 DA f = 22.5kHz, fm = 1kHz, 75 us de-emphasis, mono, L = R 


2 DA f= 22.5kHz, fm = 1kHz, 75 us de-emphasis, stereo 


3 A-weighting, BW = 300Hz to 15kHz 


4 Vin = 60dBuVemf 


4.3.12 GNSS RF 


Table 4-28 GNSS RF Specifications 


Parameter Description Min. | Typ. Max. | Unit 
Frequency range 1575.42 MHz 
Power Levels All SV=- m dB* 
sGPS C/No Conducted 130dBm Hz 
sGPS Acquisition Time out for first fix= 
E -147 dBm 
Sensitivity cold 300s 
sGPS Tracking Sensitivity -165 dBm 
sGPS Simulator static c 
— 7 x ave | Number of Test = 30 S 
old TTFF(2-130dBm 
SGPS Simulator static c | ave 
Number of Test - 30 m 
old Accuracy (9-130dBm 
SGPS Simulator static c | ave 
Number of Test - 30 S 
old TTFF(2-140dBm 
SGPS Simulator static c | ave 
u T Number of Test = 30 m 
old_Accuracy@-140dBm 
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